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FIELD OF THE INVENTION 

The present invention relates to polynucleotides and the polypeptides encoded by such 
polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for producing 
the polypeptides and polynucleotides, as well as methods for using the same. 



BACKGROUND OF THE INVENTION 



The invention generally relates to nucleic acids and polypeptides encoded therefrom. 
More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, membrane 
bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and recombinant 
1 5 methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, or 

20 NOV1, NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, NOV9, NOV10, NOV1 1 and 
NOV12 nucleic acids and polypeptides. These nucleic acids and polypeptides, as well as 
derivatives, homologs, analogs and fragments thereof, will hereinafter be collectively designated 
as "NOVX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule encoding a 

25 NOVX polypeptide that includes a nucleic acid sequence that has identity to the 

nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, and 37. In some embodiments, the NOVX nucleic acid molecule will hybridize under 
stringent conditions to a nucleic acid sequence complementary to a nucleic acid molecule that 
includes a protein-coding sequence of a NOVX nucleic acid sequence. The invention also 

1 
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includes an isolated nucleic acid that encodes a NOVX polypeptide, or a fragment, homolog, 
analog or derivative thereof. For example, the nucleic acid can encode a polypeptide at least 80% 
identical to a polypeptide comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38. The nucleic acid can be, for example, a 
5 genomic DNA fragment or a cDNA molecule that includes the nucleic acid sequence of any of 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ID NOS: 1, 3, 5, 7, 
9, 11, 13, 15, 17, 19,21,23,25,27,29, 31, 33, 35, and 37) or a complement of said 
1 0 oligonucleotide. Also included in the invention are substantially purified NOVX polypeptides 
(SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38). In certain 
embodiments, the NOVX polypeptides include an amino acid sequence that is substantially 
identical to the amino acid sequence of a human NOVX polypeptide. 

The invention also features antibodies that irnmunoselectively bind to NOVX 
1 5 polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., aNOVX nucleic acid, aNOVX polypeptide, or 
an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in one 
20 or more containers, a therapeutically- or prophylactically-effective amount of this pharmaceutical 
composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression of 
the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then be 
25 recovered. 

In another aspect, the invention includes a method of detecting the presence of a NOVX 
polypeptide in a sample. In the method, a sample is contacted with a compound that selectively 
binds to the polypeptide under conditions allowing for formation of a complex between the 
polypeptide and the compound. The complex is detected, if present, thereby identifying the 
3 0 NOVX polypeptide within the sample. 
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The invention also includes methods to identify specific cell or tissue types based on their 
expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX nucleic 
acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe or primer, 
5 and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic acid molecule 
in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the activity of 
10 said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic acid, peptide, 
polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon containing) or inorganic 
molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of a 
0. medicament for treating or preventing disorders or syndromes including, e.g., Cancer, Hodgkin 
15 & disease, Von Hippel-Lindau (VHL) syndrome, hypercalcemia, Endometriosis, Crohn's Disease, 
rit. Xerostomia, Inflammatory bowel disease, Diverticular disease, fertility, Infertility, CNS disorders, 
^ osteoporosis, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, valve 
-diseases, tuberous sclerosis, scleroderma, Hemophilia, obesity, Diabetes, Pancreatitis, 
- transplantation recovery, Autoimmune disease, asthma, arthritis, Immunodeficiencies, Graft vesus 
20 ,host, Alzheimer's disease, Stroke, Parkinson's disease, Huntington's disease, Cerebral palsy, 
Epilepsy, Multiple sclerosis, Ataxia-telangiectasia, Behavioral disorders, Addiction, Anxiety, 
Pain, Muscular dystrophy, and/or other pathologies and disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or aNOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 
25 For example, the compositions of the present invention will have efficacy for treatment of 

patients suffering from the diseases and disorders disclosed above and/or other pathologies and 
disorders of the like. The polypeptides can be used as immunogens to produce antibodies specific 
for the invention, and as vaccines. They can also be used to screen for potential agonist and 
antagonist compounds. For example, a cDNA encoding NOVX may be useful in gene therapy, 
30 and NOVX may be useful when administered to a subject in need thereof. By way of non- 
limiting example, the compositions of the present invention will have efficacy for treatment of 

3 
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patients suffering from the diseases and disorders disclosed above and/or other pathologies and 
disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The method includes contacting a test compound with a NOVX 
polypeptide and deterrnining if the test compound binds to said NOVX polypeptide. Binding of 
the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to disorders or syndromes including, e.g., the diseases and 
disorders disclosed above and/or other pathologies and disorders of the like by administering a 
test compound to a test animal at increased risk for the aforementioned disorders or syndromes. 
The test animal expresses a recombinant polypeptide encoded by a NOVX nucleic acid. 
Expression or activity of NOVX polypeptide is then measured in the test animal, as is expression 
or activity of the protein in a control animal which recombinantly-expresses NOVX polypeptide 
and is not at increased risk for the disorder or syndrome. Next, the expression of NO VX 
polypeptide in both the test animal and the control animal is compared. A change in the activity 
of NOVX polypeptide in the test animal relative to the control animal indicates the test compound 
is a modulator of latency of the disorder or syndrome. 

In yet another aspect, the invention includes a method for determining the presence of or 
predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount of 
the polypeptide in the test sample to the amount of the NOVX polypeptide present in a control 
sample. An alteration in the level of the NOVX polypeptide in the test sample as compared to the 
control sample indicates the presence of or predisposition to a disease in the subject. Preferably, 
the predisposition includes, e.g., the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. Also, the expression levels of the new polypeptides of the 
invention can be used in a method to screen for various cancers as well as to determine the stage 
30 of cancers. 



20 
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In a further aspect, the invention includes a method of treating or preventing a pathological 
condition associated with a disorder in a mammal by administering to the subject a NOVX 
polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g., a human 
subject), in an amount sufficient to alleviate or prevent the pathological condition. In preferred 
5 embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 

10 affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

NOVX nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVX substances for use in therapeutic or diagnostic 
methods. These NOVX antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 

15 g. section below. The disclosed NOVX proteins have multiple hydrophilic regions, each of which 
can be used as an immunogen. These NOVX proteins can be used in assay systems for functional 
analysis of various human disorders, which will help in understanding of pathology of the disease 
and^deyelopment of new drug targets for various disorders. 

The NOVX nucleic acids and proteins identified here may be useful in potential 

20 therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targetmg/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy 
(gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 

25 and cell types composing (but not limited to) those defined here. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as comrrionly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can be 
used in the practice or testing of the present invention, suitable methods and materials are 

30 described below. All publications, patent applications, patents, and other references mentioned 
herein are incorporated by reference in their entirety. In the case of conflict, the present 
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specification, including definitions, will control. In addition, the materials, methods, and 
examples are. illustrative only and not intended to be limiting, 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides. 
The sequences are collectively referred to herein as "NOVX nucleic acids" or "NOVX 
polynucleotides" and the corresponding encoded polypeptides are referred; to as "NOVX 
polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to any 
of the novel sequences disclosed herein. Table A provides a summary of Ihe NOVX nucleic acids 
and their encoded polypeptides. 



TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 
No. 


Internal Acc No. 


Homology 


Nucleic 
Add 
SEQID 
NO. 


Polypeptide 

SEQID 

NO. 


la 


CG-AC084364.5 / 
AC084364.5 


Stabilin 


1 


2 


lb 


CG50736-1 0/1 1400078 


Stabilin 


3 


4 


lc 


CG50736-09 


CD44-like Precursor/ 
Fascilin domain 


210 


211 


~2a ~ 


CG1421 06342 /CG50646- 
04 


Polydom 


5 


6 


2b 


CG50646-05 


Polydom 


7 


8 


3a 


CG50273-01 


Transmembrane Protein 


9 


.10 


3b 
4 


CG50273-02 
CG50289-01 


Transmembrane nib 
Protein 

Serine Protease 


11 


12 


5a 


CG50353-01 


Wnt 7a Protein 


.1.3 
15 


14 
16 


5b 

~6a ! 


169475673 
(insert assembly of 

NOV5a) 

CG50221-01 


Wnt 7a protein 
Apical Endosoinal 


17 
"l9 


18 
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Glycoprotein 






6b 


174308633 
(insert assembly of 
NOV6a) 


Apical Endosomal 
Glycoprotein 


N/A 


N/A 


7a 


CG50367-01 


AD AMI 3 


21 


22 


7b 


CG50367-02 


AD AMI 3 


23 


24 


7c 


CG50367-03 


AD AMI 3 


25 


26 


8 


CG50321-01 


Leucine Rich Containing F 
Box 


27 


28 


9 


CG55902-01 


Steroid Binding 


29 


30 


10a 


CG50307-01 


Steroid Dehydrogenase 


31 


32 


10b 


CG50307-02 


Steroid Dehydrogenase 


33 


34 


11 


CG503 11-01 


Myosin Heavy Chain 


35 


36 


12a 


CG50323-01 


Pancreatitis-Associated 

Protein 

(PAP) 


37 


38 


12b 


169475472 
(insert assembly of 
NOV12a) 


PAP 


N/A 


N/A 


12c 


169475476 
(Insert assembly of 
NOV12a) 


PAP 


N/A 


N/A 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of applications 
and contexts. The various NOVX nucleic acids and polypeptides according to the invention are 
useful as novel members of the protein families according to the presence of domains and 
5 sequence relatedness to previously described proteins. Additionally, NOVX nucleic acids and 
polypeptides can also be used to identify proteins that are members of the family to which the 
NOVX polypeptides belong. 

The present invention is based in part on nucleic acids encoding proteins that are novel 

members of the following protein families: Stabilin/Fascilin/CD-44 precursor FELL-like, 

10 Polydom, Transmembrane/IIIb, Serine Protease, Wnt-7a, Apical endosomal glycoprotein, 

ADAM13, Leucine-rich containing F-Box, Pancreatitis-Associated, Steroid Binding, Steroid 

dehydrogenase, and Myosin Heavy-chain-like proteins. More particularly, the invention relates to 

nucleic acids encoding novel polypeptides, as well as vectors, host cells, antibodies, and 

recombinant methods for producing these nucleic acids and polypeptides. 

7 
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N0V1 is homologous to the Stabilin family of proteins. Thus, the NOV1 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will he useful in 
therapeutic and diagnostic applications implicated in, for example, cancer, particularly 
mechanisms of angiogenesis, inflammation, CNS disorders, metabolic disorders including obesity 
and diabetes and/or other pathologies/disorders. 

Fascilin domam-containing proteins have been shown to be important for cell adhesion, 
which impacts a variety of diseases including cancer, inflammation, obesity and GNS disorders. 
Stabilin-1 is an endothelial-macrophage member of the fascilin domain containing protein family 
associated with angiogenesis. 

NOV2 is homologous to the Polydom family of proteins. Thus NOV2 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example, inflammatory diseases, 
disorders of coagulation, cancer, obesity, diabetes, asthma, arthritis, osteoporosis, cardiovascular 
disease and/or other pathologies/disorders. 

The mouse polydom protein appears to be important for the regulation of hematopoiesis 
and may play a role in cell adhesion or in the immune system. Domains within this protein and 
the human ortholog have been shown to be important in coagulation, growth, cell division, and 
other important cellular processes. 

NOV3 is homologous to a transmembrane/mb protein. Thus, the NO V3 nucleic acids and 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example, cancer, trauma, regeneration 
(in vitro and in vivo), viraybacterial/parasitic infections, neuroprotection, Von Hippel-Lindau 
(VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's 
disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple 
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 
and/or other pathologies/disorders. 

the human transmembrane protein described Herein has homology to a mouse protein that 
causes growth inhibition of R coli when expressed exogenously. Therefore, the disclosed 
transmembrahb/nib protein of this invention will fulfill a similar function in humans. 

NOV4 is homologous to a Serine protease family of proteins, thus, NOV4 nucleic acids, 
polypeptides, antibo&es and related compounds according to the invention will be useful in 
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therapeutic and diagnostic applications implicated in, for example, cancer, trauma, regeneration 
(in vitro and in vivo), viral/bacterial/parasitic infections, infertility, and/or other 
pathologies/disorders. 

Proteolytic enzymes that exploit serine in their catalytic activity are ubiquitous, being 
5 found in viruses, bacteria and eukaryotes. They include a wide range of peptidase activity, 
including exopeptidase, endopeptidase, oligopeptidase and omega-peptidase activity. Over 20 
families of serine protease have been identified and although they have different evolutionary 
origins, there are similarities in the reaction mechanisms of several peptidases. Chymotrypsin, 
subtilisin and carboxypeptidase C clans have a catalytic triad of serine, aspartate and histidine in 
1 0 common: serine acts as a nucleophile, aspartate as an electrophile, and histidine as a base. The 
geometric orientations of the catalytic residues are similar between families, despite different 
protein folds. The trypsin family is almost totally confined to animals, although trypsin-like 
■ ■ enzymes are found in actinomycetes of the genera Streptomyces and Saccharopolyspora, and in 
• the fungus Fusarium oxysporum. The enzymes are inherently secreted, being synthesised with a 
15 - signal peptide that targets them to the secretory pathway. Animal enzymes are either secreted 
directly, packaged into vesicles for regulated secretion, or are retained in leukocyte granules. 

The NOV4 nucleic acid and polypeptide described in this application has a structure 
similar to TESP-1 and TESP-2; serine proteases isolated from mouse sperm acrosome. These 
p- enzymes are secreted as zymogens and released by the acrosome reaction induced by the calcium 
20 ionophore; A23 1 87. These may play a role in fertilization and/or processing of other proteins 
during fertilization. 

NOV5 is homologous to the Wnt-7a protein family. Thus NOV5 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example, atherosclerosis, aneurysm, 

25 hypertension, fibrornuscular dysplasia, stroke, scleroderma, obesity, transplantation disorders, 
myocardial infarction, embolism, cardiovascular disorders, bypass surgery, endometriosis, 
infertility, polycystic ovary syndrome, Von Hippd-Lindau (VHL) syndrome, Alzheimer's disease, 
tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, 
epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, 

30 behavioral disorders, addiction, anxiety, pain, neurodegeneration, cancer, psoriasis, actinic 
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keratosis, acne, hair growth/loss, allopecia, pigmentation disorders, endocrine disorders, 
pancreatitis, diabetes, and/or other pathologies/disorders. 

Wnt proteins constitute a large family of molecules involved in cell proliferation, cell 
differentiation and embryonic patterning. They are.known to interact with the Frizzled family of 
receptors to acti vate two main intracellular signaling pathways regulating intracellular calcium 
levels and gene transcription. Early studies on Wnts implicated , them in cell proliferation and 
tumorigenesis, which have been borne out by recent work using transgenic and null mutant mice. 
Wnts are involved in processes involved in mammary gland development and cancer. Recent 
studies have demonstrated that these molecules are critical to organogenesis of several systems, 
such as the kidney and brain. Wnts regulate the early development, i.e. neural induction, and their 
role persists in later stages of development as well as in the mature organ. An example of this is 
seen in the brain, where the loss of certain Wnts leads to the absence of critical regions of the 
brain, e.g. the hippocampus, involved in learning and memory, or the cerebellum, involved in 
motor function. Wnts have also been implicated in the genesis of degenerative diseases such as 
Alzheimer's disease. 

The NQV5 nucleic acid and polypeptide of the invention has a high degree of similarity to 
Wnt.7a. Wnt-7a is known to be involved in the development of the limbs, the female 
reproductive system and the brain. Mutations in Wnt-7a lead to limb patterning defects along 
with sterility in both males and females. Ectopic expression of this proteinleads to inhibition of 
chondrpgenesis. This novel gene may therefore have therapeutic importance in several kinds of 
developmental defects and cancer, among other pathologis/disorders described above. 

NOV6 is homologous to the Apical endosomal glycoprotein family of proteins. Thus 
NOV6 nucleic acids, polypeptides, antibodies and related compounds according to the invention 
will be useful in therapeutic and diagnostic applications implicated in, for example, 
endometriosis, fertility, and/or other pathologies/disorders. 

After endocytosis from the plasma membrane, internalized receptors and ligands are 
delivered to endosomes. The endosomal compartoent performs a variety of functions, including 
the sorting of internalized receptors and ligands, and newly synthesized lysosomal membrane 
proteins and hydrolases. In polarized epithelial cells, the apical endosomal compartment has been 
implicated in both apical to basolateral and basolateral to apical transepithelial transport. 
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NOV7 is homologous to members of the A Disintegrin And Metalloprotease (ADAMs) 
family of proteins, and specifically domain 13 (ADAM13). Thus, the NOV7 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example, Xerostomia, Scleroderma, 
5 Hypercalcemia, Ulcers, Von Hippel-Lindau (VHL) syndrome, Cirrhosis,Transplantation, 
Cirrhosis, Inflammatory bowel disease, Diverticular disease, Hirschsprung's disease , Crohn's 
Disease, Appendicitis, Endometriosis,Fertility, Cardiomyopathy, Atherosclerosis, Hypertension, 
Congenital heart defects, Aortic stenosis ,Atrial septal defect (ASD), Atrioventricular (A-V) 
canal defect, Ductus arteriosus , Pulmonary stenosis , Subaortic stenosis, Ventricular septal defect 
10 (VSD), valve diseases,Tuberous sclerosis, Scleroderma, Obesity, Aneurysm, Fibromuscular 
dysplasia, Stroke, Bleeding disorders, Hemophilia, hypercoagulation, Idiopathic 
thrombocytopenic purpura, autoimmume disease 5 allergies, immunodeficiencies, Graft vesus host, 
^ Anemia, Ataxia-telangiectasia, Lymphedema , Allergies, Tonsilitis, and/or other 
pathologies/disorders. 

1 5 The ADAM family includes proteins containing disintegrin-like and metalloprotease-like 

domains. They are also referred to as MDC (Metalloprotease, Disintegrin, Cysteine-rich) 
proteins. ADAMs are involved in diverse processes such as development, cell-cell interactions 
■ mid protein ectodomain shedding. In Xenopus, ADAM 1 3 (most closely related to ADAM 1 2) 
:mscy be involved in neural crest cell adhesion and migration as well as myoblast differentiation. 

20 ADAM12/Meltrin a is required for and provokes myogenesis (myoblast fusion). 

NOV8 is homologous to the Leucine-rich containing F-Box family of proteins. Since the 
NOV8 protein of the invention is ubiquitously expressed in many tissues, the NOV8 nucleic acids 
and polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in the treatment of patients suffering from 

25 diseases associated with these tissues, and/or other pathologies/disorders. 

F-box proteins are an expanding family of eukaryotic proteins characterized by an 
approximately 40 amino acid motif, the F box (so named because cyclin F was one of the first 
proteins in which this motif was identified). Some F-box proteins have been shown to be critical 
for the controlled degradation of cellular regulatory proteins. In fact, F-box proteins are one of 

30 the four subunits of ubiquitin protein ligases called SCFs. The other three subunits are the Skpl 
protein; one of the cullin proteins (Cull in metazoans and Cdc53 or Cul A in the yeast 
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Sauces cerevisiae); aid the recently identified Roc, protein (also ^ Rbxl or ^ 
SCF bgases bring ubiquitin conjugating enzymes (either Ubc3 or Ubc4) to sub.ta.es tha, are ' 
specrficany recruited by the different F-box proteins. Toe need for high substrate specificity and 
tire large number of known F-box proteins in yeas, and worms suggest the existence of a iarge 
&ndy of mammalian F-box proteins. There are 26 human F-box proteins. Some of these 
proteins contain WTMO domains or leucine-rich repeats; others contain either different protein- 
protetnmteractionmodulesornorecognizablemonfe. F-box proteins that contain WTMO 
domarns Fbws, those containing leucine-rich repeats, Fbls, and me remaining ones Fbxs The 
marked drfferences in F-box gene expression in human tissues suggest their distinct role in 
tu ubiquiun-dependent protein degradation. 

NOV9 is homologous to a Steroid binding family of proteins. Thus, the NOV9 nucleic 
acrds, polypeptides, antibodies and related compounds according to the invention will be useru. in 
ae^peutic and diagnostic apphcations implicated in, for example, cancer, cataracK, obesity 
diabetes, hyperlipemia, infertility, inflammation, CNS disorder,, and/or other 

15 pathologies/disorders. 

nnportan physrologic pathoses. Steroid hormones control many normal biological processes 
but can also cause several disease processes including hormone-dependent cancers of male and 

iemale reproductive tissues. 

!0 the NOVlT? h T ^ ,0 membeiS " ** Sttr ° id toD > ° f I*-. 

the NOW nuclerc acrds, polypeptides, antibodies and related compounds according to the 

mvention win be useful in therapeutic and diagnostic applications implicated in, for example 

cardromyopamy, atherosclerosis, hypertension, congenita, heart defecfc, aortic stenosis, atrial' 

septel defect (ASD), aMoventricular (A-V) cana, defect, ductus arteriosus, pulmonary stenosis 

subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis 

scleroderma, obesity, ^leukodystrophy, congenita, adrenal hyperplasia, diabetes', Von 

Hrppel-Undau (VHL) syndrome, cirrhosis, pancreatitis, endometriosis, fertilfty, hemophilia, 

hypercoagulation, idiopathic thrombocytopenic purpura, autoimmume disease allergies 

a*hntis, ankylosing spondylitis, scoliosis, muscular dystiophy, Lesch-Nyhan syndrome 
myasttrenia gravis, Alzheimer* disease, stroke, tuberous sclerosis, hypercalcemia, Paridnson's 
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disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple 
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 
neuroprotection, psoriasis, actinic keratosis, acne, hair growth/loss, allopecia, pigmentation 
disorders, endocrine disorders, and/or other pathologies/disorders. 
5 Steroid dehydrogenase enzymes influence mammalian reproduction, hypertension, 

neoplasia, and Digestion. The three-dimensional structures of steroid dehydrogenase enzymes 
reveal the position of the catalytic triad, a possible mechanism of keto-hydroxyl interconversion, a 
molecular mechanism of inhibition, and the basis for selectivity. Glycyrrhizic acid, the active 
ingredient in licorice, and its metabolite carbenoxolone are potent inhibitors of human 1 1 beta- 

10 hydroxysteroid dehydrogenase and bacterial 3 alpha, 20 beta-hydroxysteroid dehydrogenase (3 
alpha, 20 beta-HSD). The three-dimensional structure of the 3 alpha, 20 beta-HSD carbenoxolone 
complex unequivocally verifies the postulated active site of the enzyme, shows that inhibition is a 
result of direct competition with the substrate for binding, and provides a plausible model for the 

; mechanism of inhibition of 1 1 beta-hydroxysteroid dehydrogenase by carbenoxolone. The 

1 5 structure of the ternary complex of human 17 beta-hydroxysteroid dehydrogenase type 1(17 beta- 
HSD) with the cofactor NADP+ and the antiestrogen equilin reveals the details of binding of an 

■« inhibitor in the active site of the enzyme and the possible roles of various amino acids in the 
catalytic cleft. The short-chain dehydrogenase reductase (SDR) family includes these steroid 
dehydrogenase enzymes and more than 60 other proteins from human, mammalian, insect, and 

20 bacterial sources. Most members of the family contain the tyrosine and lysine of the catalytic 
triad in a YxxxK sequence. X-ray crystal structures of 13 members of the family have been 
completed. When the alpha-carbon backbone of the cofactor binding domains of the structures 
are superimposed, the conserved residues are at the core of the structure and in the cofactor 
binding domain, but not in the substrate binding pocket. 

25 Mutations of steroid dehydrogenases have been found to cause various developmental, 

reproductive or metabolic disorders. For example, Defects in the conversion of androstenedione 
to testosterone in the fetal testes by the enzyme 17 beta-hydroxysteroid dehydrogenase (17 beta- 
HSD) give rise to genetic males with female external genitalia. Missense and splice junction 
mutations severely compromised the activity of the 17 beta-HSD type 3 isozyme and cause male 

30 pseudohermaphroditism. Mutations in the NSDHL gene, encoding a 3beta-hydroxysteroid 
dehydrogenase, cause CHILD syndrome. Deficient or impaired 1 1 beta-hydroxy steroid 
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dehydrogenase in the apparent mineralocorticoid excess syndrome or after licorice ingestion 
retards the conversion of Cortisol. to inactive cortisone in the kidney, leading to mineralocorticoid 
hypertension; this leads to suppression of the renin system and subsequently of aldosterone In 
addition, steroid dehydrogenases have been implicated to regulate steroid induced renal 
resorption of sodium. Not .only may they control the access of glucocorticoids to MR, but 
control the access of glucocorticoids to glucocorticoid receptors (GR) as well as access of 
mineralocorticoids to their own receptors. Finally, steroid dehydrogenases have also been found 
in neurons and astrocytes,- suggesting that these enzymes may be involved in the regulation of 
brain function. Given their important biological functions, steroid dehydrogenases present 
excellent small molecule drug targets for therapeutic intervention. 

NOV11 is homologous to a Myosin heavy-chain family of proteins. Thus, the NOV1 1 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated^, for example, restenosis, 
neurological, glomerular diseases, and/or other pathologies/disorders. 

Myosins are molecular motors that upon interaction with actin filaments convert energy 
from ATP hydrolysis into mechanical force. Evidence has emerged for the existence of a large 
widely expressed and evolutionary ancient superfamily of myosin genes. In addition to the wlll- 
cathetenzed conventional, filament-forming, two-headed myosM of muscle and nonmuscle 
cells, at least ten additional classes of myosins have been identified. In vertebrates, at least seven 
of the eleven classes are expressed, and many myosins can be expressed in a single cell type ' 
Distance matrix and maximum parsimony methods have been used to study the evolutionary 
relationships between members of the myosin superfamily of molecular motors. Amino acid 
sequences of the conserved core of the motor region were used in the analysis. Myosins can be 
divided into at least three main classes, with two types of unconventional myosin being no more 
related to each other than they are to conventional myosin. Myosins have traditionally been 
classified as conventional or unconventional, with many of the unconventional myosin proteins 
thought to be distributed ina narrow range of organisms. It has been found that members of all 
three of these main classes are likely to be present in most (or all) eukaryotes. Three proteins do 
not cluster withm me three, main groups and may each represent additioi!al classes. The structure 
of the trees suggests that these ungrouped proteins and some of the subclasses ofthe main classes 
are also likely to be widely distributed, implying that most eukaryotic cells contain many different 
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myosin proteins. The groupings derived from phylogenetic analysis of myosin head sequences 
agree strongly with those based on tail structure, developmental expression, and (where available) 
enzymology, suggesting that specific head sequences have been tightly coupled to specific tail 
sequences throughout evolution. Analysis of the relationships within each class has interesting 
5 implications. For example, smooth muscle myosin and striated muscle myosin seem to have 
independently evolved from nonmuscle myosin. Furthermore, brush border myosin I, a type of 
protein initially thought to be specific to specialized metazoan tissues, probably has relatives that 
are much more broadly distributed. Myosin II, the conventional two-headed myosin that forms 
bipolar filaments, is directly involved in regulating cytokinesis, cell motility and cell morphology 

10 in nonmuscle cells. To understand the mechanisms by which nonmuscle myosin-II regulates 
these processes, investigators are looking at the regulation of this molecule in vertebrate 
nonmuscle cells. The identification of multiple isoforms of nonmuscle myosin-II, whose 
activities and regulation differ from that of smooth muscle myosin-II, suggests that, in addition to 
regulatory light chain phosphorylation, other regulatory mechanisms control vertebrate nonmuscle 

15 myosin-II activity. It has been shown that nonmuscle myosin II, along with other myosins and 
cytoskeletal proteins, assembles on Golgi membranes. Nonmuscle myosin II associates 
::f , transiently with membranes of the trans-Golgi network during the budding of a subpopulation of 
transport vesicles. The exact role of myosin II in vesicular trafficking is not yet understood, but 
its participation heralds a novel role for actin-based motors in vesicle budding. 

20 In the aortic wall of mammalian species, the maturation phase of smooth muscle cell 

(SMC) lineage is characterized by two temporally correlated but opposite regulatory processes of 
gene expression: upregulation of SM type SM2 myosin isoform and down-regulation of brain 
(myosin heavy chain B)- and platelet (myosin heavy chain A(pla))-type nonmuscle myosins. 
There is propensity of the immature type SMC population to be activated in experimental models 

25 and human vascular diseases that are characterized by proliferation and migration of medial 
SMCs into the subendothelial space. Neointimal proliferation leading to restenosis frequently 
develops after coronary angioplasty. This process is associated with a change in vascular smooth- 
muscle cells from a contractile (quiescent) phenotype to a synthetic or proliferating (activated) 
one. The expression of the B isoform of nonmuscle myosin heavy chain is increased in some 

30 coronary atherosclerotic plaques and that this increase in expression identifies a group of lesions 
at high risk for restenosis after atherectomy. 
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The human homologue of the mouse dilute gene combines elements from both nonmuscle 
myosin type I and nonmuscle myosin type II. Mutations in the mouse dilute gene result not only 
ill the lightening of coat color, but also in the onset of severe neurological defects shortly after 
birth, indicating that this gene is important in maintaining the normal neuronal function. 

NOV12 is homologous to a Pancreatitis-associated family of proteins. Thus, the NOV12 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example, acute pancreatitis, 
chronic pancreatitis, and/or other pathologies/disorders. 

Human Pancreatitis-associated protein (PAP) is a secretory protein that is strongly 
expressed in the pancreas with pancreatitis, but not in a healthy pancreas. Thus, synthesis 
increases during inflammation of the pancreas, and a direct relationship between severity of 
pancreatitis and serum levels of PAP exists. As a result, PAP may be used as a biological marker 
of acute or chronic pancreatitis. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

9n • Additi ?. naI 1 utiUties for NOVX nucleic acids and polypeptides accordin* to the 
20 invention are disclosed herein. «-ujroin e to tne 

NOVl 

One NOVX protein of the invention, referred to herein as NOVl, includes stabilin-like 
proteins. The disclosed proteins have been named NOVla, NOVlb, and NOVlc. 

Stabilin is a member of the fascilin domain containing protein family, which has been 
shown to be important for cell adhesion. Although such cell adhesion molecules are typically 
localized at the neuromuscular junction in Drosophila, where they function in the growth and 
plasticity of the synapse, the protein predicted here is likely to be localized extracellularly in the 
plasma membrane. Thus, it is likely that the stabilin-like protein of the invention is accessible to a 
30 diagnostic probe and for the various therapeutic applications described herein. 

The NOVl a protein maps to chromosome 3, whereas the NOVlb protein of the invention 
maps to chromosome 12. This information was assigned using OMM, the electronic northern 
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bioinforniatic tool implemented by CuraGen Corporation, public ESTs, public literature 
references and/or genomic clone homologies. 



NOVla 

In one embodiment, a NOV1 variant is NOV1 a (alternatively referred to herein as CG- 
AC084364.5), which encodes a novel stabilin-like protein and includes the 8444 nucleotide 
sequence (SEQ ID NO: 1) shown in Table 1 A. An open reading frame for the mature protein was 
identified beginning with an ATG initiation codon at nucleotides 1-3 and ending with a TGA stop 
codon at nucleotides 8026-8028. Putative untranslated regions downstream from the termination 
codon are underlined in Table 1 A, and the start and stop codons are in bold letters. 



Table 1A. NOVla Nucleotide Sequence (SEQ ID NO:l) 



ATGGGCCTGCGCAGTCTGGGGCTCCTGGCTGTGCTGCCACTTCCTGAGTCAAGCACTGGACAGTGTGCAGTGGCC 

AAATGCTGGAGGGAGCTGAGCTCTGCAGGAACCCGGCACTGGAGAAACCATGTGGGGCTAAGAAACAGAGAAAAG 
CTGTTTTTCGGGNNISIH^ 

GCAATAGTCCAGGCAAAACATGATAAAGGCCT 

GTGGGAGACAGAGACAGAGAAAACAAAGGATTTGATGGCTTATTAGATGTTTGGAATACTTTAAACTTTATTCAT 
CCTTGCTTTGCTGTGTGCAACTGTGTGCATGGGGTGTGCAACAGTGGACTAGATGGCGATGGAACCTGTGAGTGC 
TACTCTGCGTAGACTGGCCCGAAGTGTGACAAGC^ 

GTGCACGACTCCAAGCACTGGGGAAGCCTTCGACATCAGAATATGAATGGCACCTGTTCTTCCGGGGGCGGCAAG 
GGGGATCCCGATGTTTATC^AAATGGGTTGATTTTCC^CGGAGGGGGTACTTCTGGAGGTCTATCGTCATCACGA 
AACA^CGAAGTAGTGTCAAGCGTCCTGAGAAGTGGAAGGGGGACGATCGAGATGGAGGTGGCAAGGAAGGCCAG 
CAGGGGCGGCGGGCAGACACAGAGTCGAGTCTTCAAAGAGGTCACATCAAAACGCCCCTGCCCC^CAGGCAAGGT 
GAAGCGCGGATCACGGAGACAACGGGGAATTGTGTTTCT 

GTTCACC CTACGGTTCAGTCCTTGACAGAATATGATTC CTTTCAGACTCATTCCAC CAGCAGACTGAAGGAATTT 

GAGAAACAGCAGGTGAAGGAAAGATTTTCTGACCCTCCCC^ 

CCTCCTTATGCCCAGAGAAAAGGAACATCTTTGT 

CTAAGTTTCCTCC^CTCTATTACCCT^^ 

ATCAAACCTGGCATAAAAACACTC^GACTTAAC 

ATANNtflMOTATGGGAATTGAGGTT^ 

TCCCTGAATGTGCAGCCTTGCTCTGCCCAGAAAATTCCAGATGTTCGCCTTCCACTGAAGATGAAAA 

AATGCAAATGCCTTCCCAATTACCGAGGCGATGGCAAAT^ 

GCCACCCTCATGCTGATTGTACGTACCTC 

ATGGCCAAGTGTGCTTGCCTGTGGACCCCTGCCAAATTAACTTTGGAAACTGCCCTACAAAGTCTACAGTGTGCA 
AATATGATGGGCCTGGAC^GATGCATTTGCC^^ 
ATGGAGCGACTCAGAGAATTAAATACTGAACCCAGAGGAAAATC 
CTAGAAAGTATACAAATTGTAAGTGTACAACTC^ 

TCCATTGCCAGCAACCTAGAAGGCCCCCTGGTCCCCCTTTCCAATCATTACCCTCTACAGGTAAATGAGCTTTTG 

GTGGATAATAAAGCTGCTCAATACTTTGTGAAACTCCACATAATTGCTGGTCAGATGAACATCGAATATATG 

AACAC^GACATGTTCTACACCTTGACTGGAAAGTCGGGGGAAATCTTCAACAGCGATAAGGACA^ 

CTTAAACTCC^TGGAGGCAAAAAGAAGGTAAAAATTATACAAGGGGACATCATTGCTTCCAATGGGCTTCTC 

ATCCTTGACAGAG CCATGGACAAGTTAGAACC CACATO 

TTAGATGAGGATGGAGTTGGTGGACCATACACCATTTT^^ 

GGCACTCTCGATTACCTCCTTTCTCC^GAGCT 

GCCAACCAGCTCATACAGTTCAACACCACCGACAATGGAC^ 
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AG<^GOTCT(^TTGCTeCCTCGATTGTCCCGAaTGTG 

SS™S CGGGAG ^^ 



GGAACTCTGTGT 

^GCTGT^^ 

'GCTCGGAGATGAAGAACTGCCTG 
'GAGTGC 



TGAAGGAGATGGC 



lGCTACTGAG 



GCAGGGCAAC 



^TGCGGCTGGAACAGATGCCTGACTATTCCATC^ 

ATTGAG<3CTGCCGATGCCTACACAGTGlTTe . - — , - ^u^i iL^iiAiAAlciC^GCGAATGCA 



tgggaaaagttctg 



!(^GATG(^TCTATACCTCCTA 

C 

3TTTGGATGGA 
CAAG 



GAT<k^TTOA<:CTGCCG^ 
TTGGAGGAGCATTTi 



ITATTTGTTGCAG 
TTTTGGAGCTTTATCTGCAGeGTTT 
CCAGGTTCTTCGGTACCATGTGGTeGCC 
.T^CTAC^CCCTCCAAC^GAGCGAATAGTCATC 



ATACGAGATGCCAAGGTTTT. 



TTTCATGTG 
TTCAGAGCTG 



CTTt 



GAGATTTGj 



CC 



TCTGACACTCA^J^G 



CG 

"GTAAGGAGAACAAC 
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GGGGGCT6TGCAAAGGTGGCCAGATGCTCCCAGAAGGGCACGAAGGTCTCCTGCAGCTGCCAGAAGGGATACAAA 
GGGGAGGGGCACAGCTGCACAGAGATAGACCCCTGTGCAGACGGCCTTAACGGAGGGTGTCACGAGCACGCCACC 
TGTAAGATGACAGGCCCGGGCT^GCAC^GTGTGAGTGTAAAAGTCACTATGTCGGAGATGGGCTGAACTGTGAG 
CCGGAGCAGCTGCCCATTGACCGCTGCTTACAGGACAATGGGCAGTGCCATGCAGACGCCAAATGTGTCGACCTC 
CACTTCCAGGATACCACTGTTGGGGTGTTCCATCTACGCTCCCCACTGGGCCAGTATAAGCTGACCTTTGACAAA 
GCCAGAGAGGCCTGTGCCAACGAAGCTGCGACCATGGCAACCTACAACCAGCTCTCCTATGCCCAGAAGGCCAAG 
TACCACCTGTGCTCAGCAGGCTGGCTGGAGACCGGGCGGGTTGCCTACCCCACAGCCTTCGCCTCCCAGAACTGT 
GGCTCTGGTGTGGTTGGGATAGTGGACTATGGACCTAGACCCAA.CAAGAGTGAAATGTGGGATGTCTTCTGCTAT 
CGGATGAAGGAAGTGCTGGCCTATTCCAACAGCTCAGCTCGAGGCCGTGCATTTCTAGAACACCTGACTGACCTG 
TCCATCCGCGGCACCCTCTTTGTGCCACAGAACAGTGGGCTGGGGGAGAATGAGACCTTGTCTGGGCGGGACATC 
GAGCACCACCTCGCCAATGTCAGCATGTTTTTCTACAATGACCTTGTCAATGGCACCACCCTGCAAACGAGGCTG 
GGAAGCAAGCTGCTCATCACTGCCAGCCAGGACCCACTCCAACCGGTACAAAGTAGGTTTGTTGATGGAAGAGCC 
ATTCTGCAGTGGGACATCTTTGCCTCCAATGGGATCATTCATGTCATTTCCAGGCCTTTAAAAGCACCCCCTGCC 
CCCGTGACCTTGACCCACACTGGCTTGGGAGCAGGGATCTTCTTTTGCATCATCCTGGTGACTGGGGCTGTTGCC 
TTGGCTGCTTACTCCTACTTTCGGATAAACCGGAGAACAATCGGCTACCAGCATTTTGAGTCGGAAGAGGACATT 
AATGTTGC^GCTCTTGGC^AGCAGCAGCCTGAGAATATCTCGAACCCCTTGTATGAGAGCACAACCTCAGCTCCC 
CCAGAACCTTCCTACGACCCCTTCACGGACTCTGAAGAACGGCAGCTTGAGGGCAATGACCCCTTGAGGACACTG 
TG AGGGCCTGGACGGGAGATGCCAGCCATCACTCACTGCCACCTGGGCCATCAACTGTGAATTCTCAGCACCAGT 
TGCCTTTTAGGAACGTAAAGTCCTTTAAGCACTCAGAAGCCATACCTCATCTCTCTGGCTGATCTGGGGGTTGTT 
TCTGTGGGTGAGAGATGTGTTGCTGTGCCCACCCAGTACAGCTTCCTCCTCTGACCCTTTGGCTCTTCTTCCTTT 
GTACTCTTCAGCTGGCACCTGCTCCATTCTGCCCTACATGATGGGTAACTGTGATCTTTCTTCCCTGTTAGATTG 
TAAGCCTCCGTCTTTGTATCCCAGCCCCTAGCCCAGTGCCTGACACAGGAACTGTGCACAATAAAGGTTTATGGA 
ACAGAAACAAAGTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



The sequence of NOV la was derived by laboratory cloning of cDNA fragments, by in 
. silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
5 " sequences available in CuraGen's proprietary sequence databases or in the public human 

~ : sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The DNA sequence and protein sequence for a novel stabilin-like gene were obtained by 
SeqCallingTM Technology and are reported here as NOV la. These methods used to amplify 
NOV la cDNA are described in Example 2. 
10 The NOV 1 a polypeptide (SEQ ID NO:2) encoded by SEQ ID NO: 1 is 2675 amino acid 

residues in length and is presented using the one-letter amino acid code in Table IB. The SignalP, 
Psort and/or Hydropathy results predict that NOV 1 a has a signal peptide and is likely to be 
localized extracellularly in the plasma membrane with a certainty of 0.6760. In alternative ■ 
embodiments, a NOV la polypeptide is located to the endoplasmic reticulum (membrane) with a 
1 5 certainty of 0. 1 000, the endoplasmic reticulum (lumen) with a certainty of 0. 1 000, or outside the 
cell with a certainty of 0. 1000. The SignalP predicts a likely cleavage site for a NO VI a peptide 
between amino acid positions 20 and 21, i.e. at the dash in the sequence STG-QC. 
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Table IB, Encoded NOVla Protein Sequence, (SEQ ID NO:2) 



. . , . . . . . TGNSKTRYHAT 



LfSIQiySVQLSEFSQREPTCVl^^OTSG 



IAGQMNIEYMN 

CIETGT 

IVDGDNAA 
IENYIREKK 



NOVlb 



In an alternative embodiment, a NQV1 variant is NOVlb (alternatively, referred to herein 
as CG50736-10), which includes the 8495 nucleotide sequence (SEQ ID N0:3) shown in Table 
1C. An open reading frame for the mature protein was identified beginning at nucleotides 201- 
203 and ending at nucleotides 7461-7463. The start and stop codons of the open reading frame 
are highlighted in bold type. Putative untranslated regions, found upstream from the initiation 
codon and downstream from the termination codon, are underlined. 
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Table 1C. NOVlb Nucleotide Sequence (SEQ ID NO:3) 



AATCATCCCAGA.TGCTAAGAATCTA&GATC 

GTTAGAGTCAGGTTGGAGTGGCCATTGTTTACCAAACTGAGAAATCTAAATTTTATTTGGTTGGTAATTGAGA 
GTCATTGAGATATTTTGGGGAAGGTCACCCTGATGCCTTTGCTAATCAAATGAAA TGAATGAAATGGAGAGGC 
AAGAAACTGGAAATAGCAAGACGAGGTATCATGCTACTGCAATAGTCCAGGCAAAACATGATAAAGGCCTCAA 
CAAGAATGGCACCAGTGGAGATGAAGAGCAGAAGATCAAGGTGGGAGACAGA 

GATGGCTTATTAGATGTTTGGAATACTTTAAACTTTATTCATCCTTGCTTTGCTGTGTGCAACTGTGTGCATG 
GGGTGTGCAACAGTGGACTAGATGGCGATGGAACCTGTGAGTGCTACTCTGCGTACACTGGCCCCAAGTGTGA 
CAAGCTCACAGAAAACTTTCACACCTCTCATCTGACACTGTGGCCTGTGCACGACTCCAAGCACTGGGGAAGC 
CTTCGACATCAGAATATGAATGGCACCTGTTCTTCCGGGGGCGGCAAGGGGGATCCCGATGTTTATCAAAATG 
GGTTGATTTTCC^CGGAGGGGGTACTTCTGGAGGTCTATCGTCATCACGAAACAGACGAAGTAGTGTCAAGCG 
TCCTGAGAAGTGGAAGGGGGACGATCGAGATGGAGGTGGCAAGGAAGGCCAGCAGCGGCGGCGGGCAGACACA 
GAGTCGAGTCTTCAAAGAGGTCACATC71AAACGCCCCTGCCCCACAGGCAAGGTGAAGCGCGGATCACGGAGA 
CAACGGGGAATTGTGTTTCTGCTGGCATGACTGGAAC^ 

GTCCTTGACAGAATATGATTCCTTTCAGACTCATTCCACCAGCAGACTGAAGGAATTTGAGAAACAGCAGGTG 
AAGGAAAGATTTTCTGACCCTCCCCTAATGCAGGCTATAAAACCCTCACATGAGAAGTACCCTCCTTATGCCC 
AGAGAAAAGGAACATCTTTGTCTCCAAAGACACAGGGACACGGAGATGATGAACAGGCCTTGCTAAGTTTCCT 
CCACTCTATTACCCTTAGCTTGTACCTTTATCCAACCACATTCTTCCATGACTCTCCAGTCTTCATCAAACCT 
-v GGGATAAAAACACTC AGACTTAAC CACTTCTTTGGGTCTTCATTTCCTTATGAAGGCT C CAGTGTCATANNNN 

» GAATGTGCAGCCTTGCTCTGCCCAGAAAATTCCAGATGTTCGCCTT C CACTGAAGATGAAAACAAACTGGAAT 
• GCAAATGCCTTCCCAATTACCGAGGCGATGGCAAATACTGCGACCCCATCAATCCATGTTTACGAAAAATCTG 
' CCACCCTCATGCTCATTGTACGTACCTGGGACCAAATCGGCAC^GTTGTACATGCCAAG 
GATGGCCAAGTGTGCTTGCCTGTGGACCCCTGCCAAATTAACTTTGGAAACTGCCCTACAAAGTCTACAGTGT 
GC^AATATGATGGGCCTGGACAGATGCATTTGCC^GAAAGGTTACGTGGGTGATGGCTTAACGTGTTATGGAA 

- ACATTATGGAGCGACTCAGAGAATTAAATACTGAACCGAGA 

- CTCACTCCTAGAAAGTATACAAATTGTAAGTGTACAACTCAGTGAATTTTCCCAACGTGAACCTACTTGTGTA 
I AAGACCAAGTCCATTGCCAGCAACCTAGAAGGCCCCCTGGTCCCCCTTTCCAATCATTACCCTCTACAGGTAA 

ATGAGCTTTTGGTGGATAATT^AAGCTGCTCAATACTTTGTGAAACTCCACATAATTGCTGGTCAGATGAACAT 
■I CGAATATATGAATAACACAGACATGTTCTACACCTTGACT 
GACAATCAAATAAAGCTTAAACTCCATGGAGGCSU^ 
CCAATGGGCTTCTGCAC^TCCTTGACAGAGCCAT^ 
AACCAATTTGGGAC^TGCCTTAGATGAGGATGGA 
GCATTGAATAACATGAAGGACGGCACTCTC 
CC^CCCCTCAC^TCAGGAG^TGGCC^^ 
AAATGATGTGGCAATGGAAGAAATTGAGATCACTGCCAAAAAT 
ATTCCTCCCTCCATTGTCCCGATTCTC 

GTGTGAGCTGTTCTCTGGTGTACTGGAGCAGATGTCCTGCTAACTCTGAGCCC^CAGCACTCTTCACACACAG 
ATGTGTCTACAGTGGC7VGGTTTGGGAGCCTGAAGAGCGGCTGTGCCCGGTACTGCAATGCCACTGTGAAGTG 
GCAGATAGCCTCGGCGGCAACGGGACATGCATTTGTGAGGAGGGCTTCCAAGGCTCCCAGTGTCAGTTCTGCT 
CTGATCCCAATAAATACGGACCTCGGTGTAACAAAAAATC 

AGACAGCGATGGGGCCTGCCTCACTGGCACATGGAGAGACGGCTCTGCCGGGAGACTCTGTGATAAGCAGACC 
TCAGCCTGTGGGCCCTACGTGCAGTTCTGTCACATCCACGCCACCTGTGAATACAGCA 

GTATTTGCAAAGC^GGATATGAAGGAGATGGAACTCTGTGTTCTGAGATGGACCCTTGCACAGGACTAACTCC 
AGGAGGCTGTAGCCGCAATGC^GAATGCATCAAAACTG 

TGGAC^GGGAATGGGAGAGACTGCTCGGAGATCAAC^CTGCCTGCTGCCC^GTGCAGGCGGCTGCC^CGACA 
ACGCATCCTGTTTGTATGTGGGTCCCGGGCAGAATGAGTGTGAGTGCAAGAAAGGATTTCGAGGAAATGGGAT 
TGACTGTGAACCAATAACTTCATGCTTGGA^ 

TCGTCTGGTGTCTGGAGCTGTGTTTGTCAAGAGGGCTATGAAGGAGATGGCTTTCTGTGCTATGGAAACGCAG 
CAGTGGAATTGTCATTTCTCTCCGAAGCAGCTAT^ 

ACTGTCAGCCACCTCAAACCTCACTGTCCTCGTGCCTTCCCAAC^GCTACTGAGGACATGGACCAGGATGAG 
AAAAGCTTCTGGTTGTCACAGAGCAATATTCCAGCCCTAATAAAGTACCATATGCTACTAGGCACATACAGAG 
TGGCAGATCTGC^GACCCTGTCTTCTTCTGACATGTTGGCAACATCTTTGCAGGGCAACTTCCTTC^CTTGG^ 
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A^GGTGGATGGGAAa-ATCACAATTGAAGGGGCCTCCATTGTCGATGGGGACAACGCAGCCACAAATGGAGTr, 
^ AG f GAGGAC ^^ 



^^CGAACCCTGTTTATTGGG^^ 

CGAGGGC^GTACGGCATCCACTGTGACC^GCATGTTCTTGTGTCCA^^ 
GGAGATGGCTCCTGTGACTGTGATGTTGGCTGGCGAGGAGTGCATTGTGACAATCCAA^ 

^AGGCTGACTGTAAGAGAACCACCCCAGGAAGGCGAGTGTGCACGTGCSAAGCAGGCTAC^ 

ttgtgtgcctggaaatcaacccgtgtttggagaaccatggtggctgtgacaaSg^ 

?^^ CTAAAAATGGCGGCTGTAGTGAA 

gtacttgcaagccaaactacattggagatggatttacctgccgcggcagcatttatcSg^^ 

^ AC T CCCTCCA ^^ 

^tcmatccagtoatat^^ 

ATTTGCTTATCACTCCCAAAGACAACTCTGGAAGAATTCTGCAAAATCraACGA 
^^TCAAATTTAGCAACTTAATACAG^ 

?^™ raCTGGCCCACCGACCAAGCCC ^^ 
^™^ GACAACAAGGACAAGCTGAAGGAG ^^ 

agctgtggatcttccc^catccactgcctgg^gaccctgcaaggttcagagctgagS 

ottcgatgcctcggg^gtgtggc^gctgtgtcaatactcccagctgccc^gctggag^ 
tga tacagatccccaggtgctgcaagggctact^^^ 

JSSJS AGTGCGA ^ TGG ^ T ^ C ^ 

TGiACACTCAGGCAGTTTTGCCTC^GTGTGTACGCCTCCTTGTTCTGCTC^TGCcIcCTO 

ACGGGGGCTGTGCAAAGGTGGCCAGATGCTCCCAGAAGGGCACGAAGGTCTCCTGCAGCTGCCAGAa^ 

CAAAGGGGACX3GGCACAGCTGCACAGAGATAGACCCCTGTGCAGACGGCC 
GCCACCTGTAAGAT^CAGG^^ 



CTGGGCCAGTATAAGi 



rAGTGAAATG 



G ? G ^ GGCAGAACTGTGGCTCTGGT GTGGTO^ 

TGGGATGTCTTC^CTATCGGATGAAAGGAAGTGCTGGCCTATTCCAACAGCTCAGC^ 
^^^ ^ 
AGACCTTGTCT^ 

tg^ccaccctgcaaacg^^ 

^ CCTTOAAAAGCACCCCCT ^ r cecGT ^ 



'GAGTCGGAAGAGGACATTAATGTTGCAGCTCTTGGCAAGCAGnai 



lGCCTGAGAATATCT 
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CGAACCCCTTGTATGAGAGCACAACCTCAGCTCCCCCAGAACCTTCCTACGACCCCTTCACGGACTCTGAAGA 
ACGGCAGCTTGAGGGCAATGACCCCTTGAGGACACTGTGAGGGCCTGGACGGGAGATGCCAGCCATCACTCAC 
TGCCACCTGGGCCATCAACTGTGAATTCTCAGCACCAGTTGCCTTTTAGGAACGTAAAGTCCTTTAAGCACTC 
AGAAGCCATACCTCATCTCTCTGGCTGATCTGGGGGTTGTTTCTGTGGGTGAGAGATGTGTTGCTGTGCCCAC 
CCAGTACAGCTTCCTCCTCTGACCCTTTGGCTCTTCTTCCTTTGTACTCTTCAGCTGGCACCTGCTCCATTCT 
GCCCTACATGATGGGTAACTGTGATCTTTCTTCCCTGTTAGATTGTAAGCCTCCGTCTTTGTATCCCAGCCCC 
TAGCCCAGTGCCTGACACAGGAACTGTGCACAATAAAGGTTTATGGAACAGAAACAAAGTCAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAC — 



The sequence of NOVlb was derived by laboratory cloning of cDNA fragments, by in 
silico prediction of the sequence. The cDNA fragments covering either the full length of the 
DNA sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
5 sequences available in CuraGen's proprietary sequence databases or in the public human 

sequence databases, and provided either the full length DNA sequence, or some portion thereof 
The DNA sequence and protein sequence for a novel stabilin-like gene were obtained by 
... SeqCallingTM Technology and are reported here as NOVlb. These methods used to amplify 
NOVlb cDNA are described in Example 2. 
10 The NOVlb polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 is 2420 amino acid . 

-residues in length and is presented using the one-letter amino acid code in Table ID. The 
SignalP, Psort and/or Hydropathy results predict that NOVlb has no known signal peptide and is 
likely to be localized in the cytoplasm with a certainty of 0.4500. In alternative embodiments, a 
NOVlb polypeptide is located to the microbody (peroxisome) with a certainty of 0.3000, the 
1 5 mitochondrial matrix space with a certainty of 0. 1 000, or the lysosome (lumen) with a certainty of 
0.1000. 



Table ID. Encoded NOVlb Protein Sequence (SEQ ID NO:4) 

MNEMERQETGNSKTRYHATAIVQAKHDKGLNK^ 
CNCVHGVCNSGIJDGDGTCECYSAYTGPK 

VYQNGLI FHGGGTSGGLSS SRNRRSSVKRPEKWKGDDRDGGGKEGQQ 
ITETTGNCTVSAGMTGTNANHT 

YAQRKGTSLSPKTQGHGDDEQALLS FLHS ITLSLYLYPTTFFHDSPVFIKPGIKTLRXiNHFFGS S FPYEGS S VI 
XXMGIEVWKNWCQNADTLAAAPAP S LNVQPCS AQKI PDVRLPLKMKTNWNANAFP I TEAMANTATPS IHVYEKS 
ATLIVLIVRTWDQIGTVVHAI^ 

IMERLRELNTEPRGKWQGRLTSFISLLES IQIVSVQLSEFSQREPTCVNTKS IASNLEGPLVPLSNHYPLQVNE 

LLVDNKAAQYFVKLHIIAGQI^IE 

LLHILDRAMDKLEPTFESNNEETI^ 

IRSMANQL I QFNTTDNGQ ILANDVAMEE I E I TAKNGRI YTLTGVL I PPS I VP ILPHRCDETKREMKLGTCVS CS 
LVYWSRCPANSEPTALFTHRCVYSGRFGSLKSGC^ 

GPRClSrKKCLCVHGTCMNRIDSDGACLTGTCRDGSAGRLCD C I CKAGY 
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AAIFNRVm^LQPTLSATSNLTVLVPSQQATEDMDQDEKSFWLSQSNIP^IKYH^ 
D^TSLQGOTLHI^GNITIE^ 

^°^™ G ^ FIGCQP ^^^ 

DGTASCKCAAGFQGNGT I CTAINACE I SNGGCSAKMJCKRTTPGRRVCTCKAGYTGDGI VC^^^CLE^ffltG^C 
YQELPKNPKTSQYPFQLQEHFVKDLVGPGPFTVFAPLSAAFDEEARVKDTO^ 



NLKLISNATSLQGEPIVISVSQSTVYINNKAKIISSDIISTOGIVHIIDKLI «v VA <_ayi 
LATNNGYI KFSNL I QDS VITDP IHTPVTLFWPTDQALHALHAIiPAEQQDFLFNQDNKDKLKE YLKPHVTP 

P ^^ GVC ^ YSATGECK ^^ 

JS^vlpavctppcsahat^^ 

SQNCGSGWGIVDYGPRPNKSEMWDVFCYRMKGSAGLFQQLSSRPCISRTPD AtjiWLiKTGRVAYPTAFA 



NOVlc 



A NOV1 variant includes NOVlc (alternatively referred to as CG 50736-09), which 
includes the 3260 nucleotide sequence (SEQ ID NO:210) shown in Table IE. 



Table IE. NOVlc Nucleotide Sequence (SEQ ID NO:210) 



GGCACGAGCAGGAGCTTCCCAAGAACCCGAAAACTTCCCAGTATTTC TTCCAGTTGCAGGAGCATTTCGTrazii 

^ACTGGGACAAATACGGTTTAATG^ 
TGGAAAACCTC^TTGATCT^ 



ATA(^CAAATTGCTATCTCCCAAAAATTTGCTTATCACTCCCAAAGACAACTCTGGA^ 

SJSS GATCCCATCCACACCCraCT ^^ 



G ^^^ GGACTTCCTGTT ^ C ^ GA ^^GGACAAGCTGAAGGAGTATTTGAAGTTTCATGTG^ 

MflCTCTTOTTWU^^ 

G ^ C ^ ACTA ™^ 

GAGTAAACCAAAGGGTGTGAAGC^GAAGTGTCTCTACAACCTGCCCTTCAAGAGGA^^ 
^GTCCAGCCTGGTGATA^^ 

™^ CTCAGAC ^^ 
^ GA ™ CCCTCGTGTGACACTCAGGCAGT ^ 

TTCTGCAAACAGGACAACGGGGGCTGTGCAAAGGTGGCCAGATGCTCCCAGAAGGGCACGAA^ 
GTCGGAGATGGGCTGAACTGTGAGCCGGAGCAGCTGCCCATTGACCGCTGCTTACAGGACAATn^^^^^o^ 
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ATGCAGACGCCAAATGTGTCGACCTCCACTTCCAGGATACCACTGTTGGGGTGTTCCATCTACGCTCCCCACT 
GGG CCAGTATAAGCTGACCTTTGACAAAGCCAGAGAGGCCTGTGCCAACGAAGCTGCGAC C ATGG CAACCTAC 
AACCAGCTCTCCTATGCCCAGAAGGCCAAGTACCACCTGTGCTCAGCAGGCTGGCTGGAGACCGGGCGGGTTG 
CCTACCCCACAGCCTTCGCCTCCCAGAACTGTGGCTCTGGTGTGGTTGGGATAGTGGACTATGGACCTAGACC 
CAACAAGAGTGAAATGTGGGATGTCTTCTGCTATCGGATGAAAGATGTGAACTGCACCTGCAAGGTGGGCTAT 
GTGGGAGATGGCTTCTCATGCAGTGGGAACCTGCTGCAGGTCCTGATGTCCTTCCCCTCACTCACAAACTTCC 
TGACGGAAGTGCTGGCCTATTCCAACAGCTCAGCTCGAGGCCGTGCATTTCTAGAACACCTGACTGACCTGTC 
C^TCCGCGGCACCCTCTTTGTGCCACAGAACAGTGGGCTGGGGGAGAATGAGACCTTGTCTGGGCGGGACATC 
GAGC^CCACCTCGCCAATGTCAGCATGTTTTTCT^ 

TGGGAAGCAAGCTGCTCATCACTGCCAGCCAGGACCCACTCCAACCGACGGAGACCAGGTTTGTTGATGGAAG 
AGCCATTCTGCAGTGGGACATCTTTGCCTCCAATGGGATCATTCATGTCATTTCCAGGCCTTTAAAAGCACCC 
CCTGCCCCCGTGACCTTGACCCACACTGGCTTGGGAGCAGGGATCTTCTTTGCCATCATCCTGGTGACTGGGG 
CTGTTGCCTTGGCTGCTTACTCCTACTTTCGGATAAACCGGAGAACAATCGGCTTCCAGCATTTTGAGTCGGA 
AGAGGACATTAATGTTGCAGCTCTTGGCAAGCAGCAGCCTGAGAATATCTCGAACCCCTTGTATGAGAGCACA 
ACCTC AGCTCC CCCAGAAC CTTCCTACGACC CCTTCACGGACTCTGAAGAACGGCAGCTTGAGGGCAATGAC C 
CCTTGAGGACACTGTGAGGGCCTGGACGGGAGATGCCAGCCATCACTCACTGCCACCTGGGCCATC^CTGTG 
AATTCTCAGCACCAGTTGCCTTTTAGGAACGTAAAGTCCTTTAAGCACTCAGAAGCCATACCTCATCTCTCTG 
GCTGATCTGGGGGTTGTTTCTGTGGGTGAGAGATGTGTTGCTGTGCCCACCCAGTACAGCTTCCTCCTCTGAC 
CCTTTGGCTCTTCTTCCTTTGTACTCTTCAGCTGGCACCTGCTCCATTCTGCCCTACATGATGGGTAACTGTG 
ATCTTTCTTCCCTGTTAGATTGTAAGCCTCC^CTTTGTATCCC^GCCCCTAGCCCAGTGCCTGACACAGGAA 
CTGTGCACAATAAAGGTTTATGGAACAGAAAAAAAAAAAAAAAAAAAA 



The NOVlc polypeptide (SEQ ID NO:21 1) encoded by SEQ ID NO:210 is 897 amino 
acid residues in length and is presented using the one letter amino acid code in Table IF. 



Table IF. Encoded NOVlc Protein Sequence (SEQ ED NO:211) 

. MPQVLRYHVVACHQLLLiENIjKIj I SNATS LQGEP I VI S VSQS TVYINNKAKI I S SD 1 1 S TNG IVHI IDKIiLS PKN 
IiLITPKDNSGRILQNLTTLATNNGYIKFSNLIQDSGLLSVITDPIHTPVTLF^ 

NKDI^KEYLKFHVI RDAKVLAVDLPTS TAWKTLQG SELS VKCGAGRD IGDLFLNGQTCRIVQRELLFDLGVAYG 
IDCLL IDPTLGGRCDTFTTFDASGECGS CVNTP S CPRWSKPKGVKQKCLYNLPFKRNIiEGCRERCSLVIQI PRC 
CKGYFGRDCQACPGGPDAPCNNRGVCLDQYSATC 
TGSGQCLCETGWTGPSCDTQAVLPAVCTPPCSAH 

CSQKGTKVSCS CQKGYKGDGHS CTE IDPCADGLNGGCHEHATCKKTGPGKHKCECKSHYVGDGLNCEPEQLP ID 
RCLQDNGQCHADAKCVDLHFQDTW^ 

GWLETGRVAYPTAFAS QNCGS GWG I VDYGPRPNKS EMWDVFCYRMKDVNCTCKVGYVGDGFS CSGNLLQVLMS 
FPS LTNFLTE VLAYSNS SARGRAFLEHLTDLS IRGTLFVPQNSGLGENETLSGRBIEHHLANVSMFFYNDLVNG 
TTLQTRVGS KLL I TAS QDPLQPTETRFVDGRAILQWDI FASNG I IHVT SRPLKAPPAPVTLTHTGLGAG I FFAI 
ILVTGAVALAAYSYFRINRRTIGFQHFESEE 

EGNDPLRTL • 

5 



Searches of the sequence databases revealed that NOVlc has 99% homolgy to a CD44- 
like precursor FELL-like protein. Included in the invention are variants of the parent clone 
NOVlc as shown below in Table 1G. These novel variants were derived by laboratory cloning of 
10 cDNA fragments coding for a domain of the full length form of NOVlc (CG50736-09), between 
residues 85 and 636 (Fascilin domain). The cDNA coding for the variant sequences was cloned 
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by the polymerase chain reaction (PCR). Primers were designed based on in silico predictions of 
the full length or some portion (one or more exons) of the cDNA/protein sequence of the 
invention, or by translated homology of the predicted exons to closely related human sequences 01 
to sequences from other species. These primers and methods used to amplify the variant cDNA 
5 are described in Example 2. 





Table 1G. Variants of NOVlc 


Novlc 
Variant No, 


Alternate 
Reference 


Change in SEQ ID NO:210 


Change in SEQ ID NO:211 


1 


169487446 


T -> C at bp 887; and 
A -> Tat bp 1144; 


Q -» L at aa 325 


2 


169487460 


Tat bp 1034; and 
T-> Cat bp 1244; 


No change 


3 


169487473 


C-» Tat bp 1223; 
A Tat bp 1416; and 
T-> Cat bp 1629 


N-> Yataa416; and 
C->Rataa487 


4 


169487491 


G-> Aatbp 1534; and 
A -> Gat bp 1547; 


S->Nataa455 


5 


169487497 


A -> Gat bp 976; and 
G -> A at bp 2010; 


K->Rataa269;and 
G-> Sataa614 


6 


169487533 


A G at bp 832; 
C-> Tat bp 1223; and 
T-> Cat bp 2003 


Y-> Cataa221 


7 


169487538 


A -> Gat bp 513; and 
T-> Cat bp 1888; 


I -> Vat aa 115; and 
M->Tataa573 


8 


169487577 


G^Tatbp712 


No change 



SNP variants of NOV1 are disclosed in Example 3 . 

10 

NO VI Clones 

Unless specifically addressed as NOVla, NOVlb, NOVlc, or variants of NOVlc, 
reference to NOV1 is assumed to encompass all variants. 
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The amino acid sequrice of NOV 1 has high homology to other proteins as shown in Table 

1H. 



Table 1H. BLASTX Results from Patp Database for NOV1 


Sequences Producing High-Scoring Segment Pairs: 


High 
Score 


Smallest 

Sum 
Prob P (N) 


patp:AAY93910 A human hyaluronan-binding protein, designated WF-HABP 


2493 


1.2e-290 


patp:AAY93913 A human hyaluronan-binding protein, designated BM-HABP 


848 


1.9e-157 


patp:AAB42164 Human ORFX ORF1928 polypeptide sequence 


1017 


1.9e-138 


patp:AAY9391 1 A human hyaluronan-binding protein, designated WF-HABP 


536 


6.1e-75 


parp:AAR05222 Antigen GX5401FL encoded by Eimeria tenella genomic DNA 


353 


4.3e-54 



5 In a search of sequence databases, it was found, for example, that the NOV 1 a nucleic acid 

sequence has 1593 of 2797 bases (56%) identical to a gbrGENBANK- 
- - ID:HSA275213|acc:AJ275213.1 mRNA from Homo sapiens (Homo sapiens mRNA for stabilin-1 
(stabl gene)). Further, the full amino acid sequence of the disclosed NOV la protein of the 
invention has 543 of 1391 amino acid residues (39%) identical to, and 760 of 1391 amino acid 

1 0 residues (54%) similar to, the 2570 amino acid residue prnr:SPTREMBL-ACC:Q9NYl 5 protein 
from Homo sapiens (Human) (STABILIN-1). 

In a similar search of sequence databses, it was found, for example, that the NOV lb 
nucleic acid sequence has 2654 of 2678 bases (99%) identical to a gb:GENBANK- 
rD:HSM801377|acc:AL133021.1 mRNA from Homo sapiens (Homo sapiens mRNA; cDNA 

15 DKFZp434E0321 (from clone DKFZp434E0321)). Further, the full amino acid sequence of the 
disclosed NOVlb protein of the invention has 638 of 642 amino acid residues (99%) identical to, 
and 638 of 642 amino acid residues (99%) similar to, the 897 amino acid residue 
ptnr:SPTREMBL-ACC:Q9NRY3 protein from Homo sapiens (Human) (CD44-LIKE 
PRECURSOR FELL). 

20 Additional BLASTP results are shown in Table II. 



Table 11. NO VI BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


Q9UF98 


HYPOTHETICAL 115.7 
KDA PROTEIN - Homo 


1069 


1038/1064 
(97%) 


1042/1064 
(97%) 


0.0 
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sapiens (Human) 










Q9H7H7 


FLJ001 12 PROTEIN - 
Homo sapiens (Human) 


1 192 


(99%) 


(99%) 


0.0 


Q9NRY3 


CD44-LIKE PRECURSOR 
FELL - Homo sapiens 
(Human) 


897 


640/641 
(99%) 


641/641 
(100%) 


0.0 


Q9NY15 


STABILIN-1 - Homo 
sapiens (Human) 


2570 


543/1391 
(39%) 


760/1391 
(54%) 


0.0 


Q93072 


MYELOBLAST 
KIAA0246 PROTEIN - 
Homo sapiens (Human) 


2212 


614/1740 
(35%) 


897/1740 
(51%) 


0.0 



A multiple sequence alignment is given in Table 1J, with the NOVla and NOVlb proteins 
of the invention being shown in lines 1 and 2 , in a ClustalW analysis comparing NOV1 with 
related protein sequences of Table II. 

Table 1J. ClustalW Analysis of NO VI 



1. SEQIDNO.:2 

2. SEQ ID NO.: 4 

3. SEQ ID NO.: 39 

4. SEQ ID NO.: 40 



NOVla 
NOVlb 
Q9UF98 
Q9H7H7 



5. SEQ ID NO.: 41 

6. SEQ ID NO.: 42 

7. SEQ ID NO.: 43 



Q9NRY3 
Q9NY15 
Q93072 



NOVla MGLRSLGIjLAVLPLPESSTGQCAVAKCWRELSSAGTR^^ 60 

NOVUb 

Q9UF98 zzzzzzzziz: lmEM 4 

Q9H7H7 " X 

q9nry3 Z ZZZZZZZZZ _ 1 

Q9NY15 ZZZ~ 1 

Q93072 1 ZZZZZI " i 

NOVla ERQETGNS KTRYHATAIV QAKHDKGLNKNGTSGDEEQKI KVGDRDRENKGFDGLLDVWNT 12 0 

NOVlb ERQETGNSKTRYHATAIVQAKTO^ 64 

Q9UJr9 8. 

Q9H7H7 ZZZZZZZZZ] 1 

Q9NRY3 ZZZZ 1 

Q9NY15 ZZZZZ " ~ 1 

Q93072 ZZ.ZZZZZ " _"" i 

NOVla LNF IHPCFAVCNCVHGVCN S GLDGDGTCE CYS AYTG PKCDKLTE3STFHTS HLTLWPVHDS K 180 

Q9UP98 WIHPCFAV ^^ GVOTSG ^ GDGTCECYSA ^ GPKC ^ 124 

Q9H7H7 ZZZZZZ 1 

Q9NRY3 ZZZZZ Z I 1 

Q9NY15 ZZI "~ 1 

Q93072 II--ZZZZZZZZ" \ 

NOVla HWGS LRHQNMNGTC S SGGGKGDPDVYQNGL I FHGGGTS GGLS S SRNRRS S VKRPEKWKGD 240 

Q9UF98 ™ GSL ^ Q ^ GTCSSGGGKGOT ^ 184 

28 



WO 02/059315 



PCT/US01/50076 



Q9H7H7 1 

Q9NRY3 1 

Q9NY15 GPRGLLPLCLLAFCLAGFSFVRGQVTjFKGCDVKT^ 62 

Q93072 1 

5 

NOVla DRDGGGKEGQQRRRADTES SLQRGHIKTPLPHRQGEARI TETTGNCVS AGMTGTNANHTK 300 

NOVlb DRDGGGKEGQQRRRADTESSLQRGHIKTPLPHRQGEMITETTGNCVSAGMTGTNANHTK 244 

Q9TJF98 1 

Q9H7H7 1 

10 Q9NRY3 1 

Q9NY15 LPDQITQDCRYEVQLGGSMVSMSGCRRKCRKQWQKACCPGYWGSRCHECPGGAETPCNG 122 

Q93072 1 

NOVla VHPTVQSLTEYDSFQTHSTSRLKEFEKQQVKERF-SDPPLMQAIKPSHEKYPPYAQRKGT 359 

15 NOVlb VHPTVQSLTEYDSFQTHSTSRLKEFEKQQVKERF-SDPPLMQAIKPSHEKYPPYAQRKGT 303 

Q9TJF98 1 

Q9H7H7 1 

Q9NRY3 1 

Q9NY15 HGTCLDGMDRNGTCVCQENFRGSACQECQDPNRFGPDCQSV^^ 182 

20 Q93072 1 

NOVla SLSPKTQGHGDDEQALLSFLHSITLSLYLYPTTFFHDSPVFIKPGIKTLRLNHFFGSSFP 419 

NOVlb SLSPKTQGHGDDEQALLSFLHS ITLSLYLYPTTFFHDS PVFIKPGIKTLRLNHFFGS SFP 363 

Q9TTF98 1 

25 Q9H7H7 1 

Q9NRY3 1 

Q9NY15 CFAGYTGPHCDQELPVCQELRCPQNTQCSAEAPSCRCLPGYTQQGSECRAPN PCWP 238 

Q93072 1 

30 NOVla YEG S S VIXXMG I EVTTONWCQNADTIAAAPAPS LNVQPC S 479 

NOVlb YEGS S VIXXMGIEVWKNWCQNADTLAAAPAPS LNVQPCSAQKI PDVRLPLKMKTNWNANA 423 

Q9TJF98 1 

Q9H7H7 1 

Q9NRY3 1 

35 " Q9NY15 S PCSLLAQCS VS PKGQAQCHCPENYHGDGMVCLPKDPCTDN 279 

Q93072 1 



NOVla FP I TEAMANTATPS IHVYEKS ATLMLIVRTWDQI GTWHAKKATVGMAKCACLWTPAKXjT 539 

NOVlb FP I TEAMANTATPS IHVYEKS ATLMLIVRTWDQIGTVVHAKRATO 483 

40 Q9UF98 1 

Q9H7H7 1 

Q9NRY3 1 

Q9NY15 LG- -GCPSNSTLCVYQKPGQAFCTCR PGLVSINSNASAGCFAFCSPFS 325 

. Q93072 ~ 1 

45 

. NOVla LETALQSLQCANMMGLDRCI CQKGYVGDGL^ FI S 599 

NOVlb LE^ALQSLQCANIWGLDRCICQKGYV^ 543 

Q9UF98 1 

Q9H7H7 1 

50 Q9NRY3 1 

Q9NY15 - - CDRS ATCQVTADGKTS CV CRE S EVGDGRACTGHLLHEVQKATQTGRVFLQLRVAVAiyiM 383 

Q9 3 0 7 2 - - CDRS AT CQVTADGKTS CV CRE S EVGDGRAC YGHLLHEVQKATQTGRVFLQLRVAVAMM 5 8 

NOVla LLESIQIVSVQLSEFSQREPTCVNTKS IASNLEGPLVPLSNHYPLQVNELLVDNKAAQYF 659 

55 NOVlb LLESIQIVSVQLSEFSQREPTC^/NTKSIASNLEGPL^^ 603 

Q9TJF98 ! 

Q9H7H7 ! 
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Q9NRY3 

Q9NY15 DQGCRE ILTTAG - PPTVLVPSVS S FS SRTMN - AS LAQQLCRQHI I AGQHI LEDTRTQQTR 441 

Q93072 DQGCREILTTAG-PFTVLVPSVSSFSSRTMN-ASLAQQLCRQHIIAGQHILEDTRTQQTR 116 

NOVla VKLHI IAGQMNIE YMNNTDMFYTLTGKSGE I FNSDKDNQIKLKLHGGKKKVKI IQGDI I A - 719 

NOVlb VKLHI IAGQMNIEYMNNTDMFYTLTGKSGE IFNSDKDNQIKLKLHGGKKKVKI IQGDII A 663 

Q9TJF9 8 — — — — — — — — 

Q9H7H7 X 

Q9NRY3 ~ ~ - 1 

Q9NY15 RWWTIAGQEITVTTOQFT^ 5 01 

Q93072 RWWTLAGQE I TVTFNQFTKY S YKYKXlQPQQTFNI YKANNI AANG VPHVVTGLRWQAP S GT 176 



SNGIiLiHILDI 



15 



20 



25 



35 



40 



45 



50 



55 



DRAMDKLEPTFESNNEETNLGHALD 779 
SNGLLHILDRAMDKIjEPTFESNNEETI^GHA 723 



PGDPKRT I GQ I LAS TEAFSRFET I LENCGLPS I LDGPG - PFTVFAPSNEAVDS LRDGRL I 560 

pgdpkrtigqii^teafsrfetilencg^ 235 



YLLSP- 
YLLSP- 



-ELEVATLISTPHIRSMANQLIQFNTTDNGQILAN--DV 820 

-ELEVATLISTPHIRSMANQLIQFNTTDNGQILAN--DV 764 

1 



NOVla 
NOVlb 
Q9T7F98 
Q9H7H7 
Q9NRY3 
Q9NY15 
Q93072 

NOVla 
NOVlb 
Q9UF98 
Q9H7H7 
Q9NRY3 
Q9NY15 
Q93072 

NOVla AMEEIEITAKNGRIYTLTGVLI^ BB0 

NOVlb AMEE I E I TAKNGRI YTLTGVL I PPS I VP I LPHRCDETKREMKLGTCVS CS LVYWS RCPAN 824 

Q9UF98 

Q9H7H7 ~ " ~" 1 

Q9NRY3 " " 1 

Q9NY15 PLQRVDVMAANGVIHMLDGILLPPTILPILPKHCSEEQHKIVAGSCW 680 

Q93072 PLQRVDVMAANGVIHMIiDGILLPPTILPILPKHCSEEQHKXVAGSCr^ 355 



YLFTAGLSKLQELVRYHIYlffiGQLTVEKLISKGRILTMANQVIiAVNISEEGRILLGP 620 
YLFTAGLS KLQELVRYHI YNHGQLTVEKLI S KGRILTMANQVLAVNI S EEGRI LLGPEGV 295 



NOVla 

NOVlb 

Q9UF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9UF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9UF98 

Q9H7H7 

Q9NRY3 



SEPTAL FTHRCVYSGR- - -FGSLKSGCARYCNATVKCA 915 

SEPTAXiFTHRCVYSGR FGSLKSGCARYCNATVKCA 859 



SVKLDIFPKECVYIHDPTGLNVLKKGCASYCTQTIM^ 74 0 

SVKLDIFPKECVYIHDPTGLNVLKKGCASYOT 415 



-DSLGGNGTCICEEGFQGSQCQFCSDPNKYGPRCmKCLCVHGTOINRIDSDGA 968 
-DSLGGNGTCICEEGFQGSQCQFCSDPNKYGPRCNKKCLCVHGTCNNRIDSDGA 912 



YGKGNCSDGIQGNGACLCFPDYKGIAOTICSNPNKHGEQCQEDCGCVHGLCDNRPGSGGV 800 
YGKGNCSDGIQGNGACLCFPDYKGIACHICSNPNKHGEQCQEDCGCVHGLCDNRPGSGGV 4 75 

CLTGTCRDGSAGRLCDKQTSACGPY- - VQFCHIHATCEYSNGTAS CICKAGYEGDGTLCS 1026 
CLTGTCRDGSAGRLCDKQTSACGPY--VQFCHIHATCEYSNGTASCICKAGYEGDGTLCS 970 



1 
1 
1 
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Q9NY15 CQQGTCAPGFSGRFCNESMGDCGPTGLAQHCHLHARCVSQEGVARCRCLDGFEGDGFSCT 860 
Q9 3 0 7 2 CQQGTCAPGFSGRFClSrESMGDCGPTGLAQHCHLiHARCVSQEGVARCRCLDGFEGDGFS CT 535 



10 



NOVla EMDPCTGLTPGGCSRNAECIKTGTGTHTCVCQQGWTGNGRDCSEINNCLLPSAGGCHDNA 1086 

NOVlb EMDPCTGLTPGGCSRNAECIKTGTGTHTCVCQQGWTGNGRDCSEIl^CLLPSAGGCHDNA 1030 

Q9UF98 1 

Q9H7H7 1 

Q9NRY3 - 1 

Q9NY15 PSNPCSHPDRGGCSENAECVPGSLGTHHCTCHKGWSGDGRVCVAIDECELDVGGGCHTDA 920 

Q93 07 2 PSNPCSHPDRGGCSENAECVPGSLGTHHCTCHKGWSGDGRVCVAIDECEIJ3VRGGCHTDA 595 



NOVla SCLYVGPGQNECECKKGFRGNG IDCEP ITS CLEQTGKCHPliAS CQS TS SGVWS CVCQEGY 1146 

NOVlb SCLYVGPGQNECECKKGFRGNGIDCEPITSCLEQTGKCHPLASCQSTSSGVWSCVCQEGY 1090 

Q9UF98 = 1 

15 Q9H7H7 i 

Q9NRY3 . 1 

Q9NY15 LCSYVGPGQSRCTCKLGFAGDGYQCSPIDPCRAGNGGCHGLATCRAVGGGQRVCTCPPGF 980 

Q93 0 7 2 LCSYVGPGQSRCTCKLGFAGDGYQCSPIDPCRAGNGGCHGL 636 

20 NOVla EGDG FLC YGNAAVELS FLS EAAI FNRWI NNAS LQPTLS ATSNLTVLVPS QQATEDMDQDE 1206 

NOVlb EGDGFLCYGNAAVELS FLSEAAI FNRWINNASLQPTLS ATSNLTVLVPSQQATEDMDQDE 1150 

Q9TJF98 1 

Q9H7H7 1 

Q9NRY3 1 

25 Q9NY15 GGDGFSCYGDIFRELEANAHFSIFYQWLKSAG- - ITLPADRRVTALVPSEAAVRQLSPED 1038 



30 



40 



Q93072 

NOVla 

NOVlb 

Q9T7F9 8 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q90F98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 



NOVla 
45 NOVlb 
Q9UF98 
Q9H7H7 
Q9NRY3 
Q9NY15 
50 Q93072 



ELEANAHFSIFYQWLKSAG- - ITLPADRRVTALVPSEAAVRQLSPED 681 

PCS FWLSQSNI PALIKYHMLLGT YRVADLQTLS S SDMLATSLQGNFLHLAKVDGNIT IEGA 1266 
KS FWLS QSNI PAL I KYHMLLGTYRVADLQTLS S SDMLATSLQGNFLHLAKVDGNI T I EGA 1210 

! 

1 

x 

RAFWLQPRTLPNLVRAHFLQGALFEEELARLGGQE-VATLNPTTRWEIRNISGRVWQNA 1097 
RAFWLQPRTLPNLVRAHFLQGALFEEELARLGGQE - VATLNPTTRWE I RNI S GR VWVQNA 740 

S I VDGDNAATNGVI H I INKVLVPQRRLTGS LPNLLMRLEQMPDYS I FRGYI I QYNLANAI 1326 
S IVDGDNAATNGVIHI INKVLVPQRRLTGSLPNLLMRLEQMPDYS I FRGYI I Q YNLANAI 1270 

x 

2 

x 

S VDVADLLATNGVLHILS QVLLP PRGDVPGGQGLLQQLDLVPAFS LFRELLQHHGLVPQ I 1157 
S VDVADLLATNGVLHI LS QVLLPPRGDVPGGQGLLQQLDLVPAFS LFRELLQHHGLVPQ I 800 

EAADAYTVFAPNNNAIENYIREKK^ 1386 

EAADAYWFAPNNNAIENYIREKKVLSLEEDVLRYHVVLEE 1330 

_ _ l 

! 

x 

EAATAYTIFVPTNRSLEAQ GNSSHLDADTVRHHVVLGEALSMETLRKGGHRNSLLGP 1214 

E AATAYT I FVPTNRS LEAQ GNSSHLDADTVRHHVVLGEALSMETLRKGGHRNSLLGP 857 



NOVla SYFLS FFLHNDQLYmEAPINYTNVATDKGVIHGLGKVLE IQKNRCDNNDTTI IRGRCRT 1446 

NOVlb SYFLS FFLHNDQLYVNEAP INYTNVATDKGVIHGLGKVLE IQKNRCDNNDTT I IRGRCRT 1390 

Q9TTF98 1 

55 Q9H7H7 1 

Q9NRY3 1 

Q9NY15 AHW IVFYNHS GQPEVNHVPLEGPMLEAP GRSLI GLSGVLTVGS SRCLHSHAEALREKCVN 1274 
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Q93072 AHWrVFYNHSGQPEVNHVPLEGPMLEAPGRSLIGLSGVLW^ 917 

KOVla CSSELTCPFGTKSLGNEKRRCIYTSYFMGRRTLFIGCQPKCVRTV^ 1506 

NOVlb CSSELTCPFGlTCSLGlffiKRRCIYTSYFMGRRTLFIGCQPKCWWITR^ 1450 

5 Q9UF98 1 

Q9H7H7 1 

Q9NRY3 1 

Q9NY15 CTRRFRCTQGFQLQDTPRKSCVYRSGFSFSR GCSYTCAKKIQVPDCCPGFFGTLCE 1330 

Q9 3 0 7 2 CTRRFRCTQGFQLQDTPRXS CVYRS GFSFSR GCSYTCAKKIQVPDCCPGFFGTLCE 973 

10 

NOVla PCPGNAQNVCFGNGICLDGVNGTGVCECGEGFSGTACETCTEGKYGI^ 1566 

NOVlb PCPGl^QTWCFGNGICIiDGVNGTGVCECGEGFSGTACETCTEGKYGIHmQACSCVHGRC 1510 

Q9T7F98 1 

Q9H7H7 WHLFGWSDGTGVCECGEGFS GTACETCTEGKYG IHCDQACS CVHGRC 47 

15 Q9NRY3 1 

Q9NY15 PCPGGLGGVCSGHGQCQDRFLGSGECHCHEGFHGTACEVCELGRYGPNCTGVCDCAHGLC 1390 

Q9 3 07 2 PCPGGLGGVCSGHGQCQDRFLGSGECTCHEGFHGTACEVCELGRYGPNCTGVCDCAHGLC 1033 

NOVla NQGPIiGDGSCDCDVGWRGVHODNATTEDNCNGTCHTSANCLTNSDGTASCKC^ 1626 

20 NOVlb NQGPLGDGSCDCDVGWRGVHCDNATTEDNCNGTCHTSANCLT^ 1570 

Q9TJF98 . VGEAVGTAS CKCAAGFQGNG 20 

Q9H7H7 NQGPLGDGS OTCDVGWRGVHCDNATTEDNCNGTCHTS ANCLTNSDGTAS CKCAAGFQGNG 107 

Q9NRY3 1 

Q9NY15 QEGLQGDGS CVCNVGWQGLRCDQKI TS PQCPRKCDPNANCVQDS AGAS TCACAAGYSGNG 1450 

25 Q93072 QEGLQGDGS CVCNVGWQGLRCDQKI TS PQCPRKCDPNANCVQDS AGAS TCACAAGYSGNG 1093 

NOV1 a TI CTAINACE I SNGGCS AKADCKRTTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGCDK 1686 

NOVlb TI CTAINACE I SNGGCS AKADCKRTTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGCDK 1630 

Q9UF9 8 TICTAINACEISNGGCSAKADCKRTTPGRRVCTCKAGYTGDGIVCLEINPCLENHGGCDK 8 0 

30 Q9H7H7 TI CTAINACE ISNGGCSAKADCKRTTPGRRVCTCKAGYTGDGIVCLE INPCLENHGGCDK 167 

Q9NRY3 1 

Q9NY15 IFCSEVDPCAHGHGGCSPHANCTKVAPGQRTCTCQDGYMGDGELCQEINSCLIHHGGCHI 1510 

Q93 072 IFCSEVDPCAHGHGGCS PHANCTKVAPGQRTCTCQDGYMGDGELCQEINS CLIHHGGCHI 1153 

35 NOVla NAE CTQTGPNQAACNCLPAYTGDGK- VCTL INVCLTKNGGCGE FAI CNHTGQVERT CTCK 1745 

NOVlb NAECTQTGPNQAACNCLPAYTGDGK- VCTLINVCLTKNGGCSEFAI CNHTGQVERTCTCK 1689 

Q9UF9 8 NAECTQTGPNQAACNCLPAYTGDGK- VCTLINVCLTKNGGCSEFAICNHTGQVERTCTCK 139 

Q9H7H7 NAECTQTGPNQAACTCLPAYTGDGK-VCTLINVCXTKNGGCSEFAXO^GQVERTCTC^ 226 

Q9NRY3 1 

40 Q9NY15 HAECIPTGPQQVSCSCREGYSGDGIRTCELLDPCSKNNGGCSPYATCKSTGDGQRTCTCD 1570 

Q93072 HAECIPTGPQQVSCSCREGYSGDGIRTCELLDPCSKNNGGCSPYATCKSTGDGQRTCTCD 1213 

NOVla PNY -IGDGFTCRGS I YQELPKNPKTSQYFFQLQEHFVKDLVGPGPFTVFAPLSAAFDEEA 18 04 

NOVlb PNY- IGDGFTCRGS I YQELPKNPKTSQYFFQLQEHFVKDLVGPGPFTVFAPLSAAFDEEA 1748 

45 Q9UF98 PNY - IGDGFTCRGS IYQELPKNPKTSQYFFQLQEHFVKDLVGPGPFTVFAPLSAAFDEEA 198 

Q9H7H7 PNY- IGDGFTCRGSIYQELPKNPKTSQYFFQLQEHFVKDLVGPGPFTVFAPLSAAFDEEA 285 

Q9NRY3 1 

Q9NY15 TAHTVGDGLTCRARVGLELLRDKHAS - - FFSLRLLEYKELKGDGPFTIFVPHADLMSNLS 1628 

Q93072 TAHTVGDGLTCRARVGLELLRDKHAS - - FFSLRLLEYKELKGDGPFTIFVPHADLMSNLS 12 71 

50 

NOVla RVKDWDKYGLMPQVLRYHWACHQLLLENLKLISNATSLQGEPIVISV 1864 

NOVlb RVKDWDICTCLMPQVLRYHVVAOT 1808 

Q9UF98 RVKDWDKYGLMPQVLRYHWACHQIJ^LENLKLI SNATS LQGEP IVI S VS QS TVYINNKAK 258 

Q9H7H7 RVKDWDK^GLMPQVLRYHWACHQLLLENLKL 345 

55 Q9NRY3 MPQVLRYHWACTQLLLENLKLI SNATSLQGEP IVT S VSQSTVYINNKAK 50 

Q9NY15 QDELAR IRAHRQLVFRYHWGCRRLRSEDLLEQGYATALS GHPLRFS EREGS I YLNDFAR 1688 

Q93072 QDELAR IRAHRQLVFRYHWGCRRLRSEDLLEQGYATALS GHPLRFSEREG^ I YLNDFAR 1331 
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NOVla 

NOVlb 

Q9OT98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9TJF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9UF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb* 

Q9OT98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9OT98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9TJF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9TTF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 



IISSDIISTNGIVHIIDKLLSPKNLLITPKDNSGj 
IISSDIISTNGIVHIIDKLLSPKNLLITPKDNSG 
II SSDI ISTNGIVHI IDKLLSPKNLLITPKDNSG 
1 1 S SDI ISTNGIVHI IDKLLS PKNLLITPKDNSG j 
I IS SDI I STNGIVHI IDKLLSPKNLLITPKDNSG 
WS S DHEAVNG ILHFIDRVLLP PEALHWE PDDAP I P 
WS SDHEAVNG ILHF IDRVLLP PEALHWEPDDAP I PR] 



lls vitdp ihtp vtlfwptdqalh 
llsvitdpihtpvtlfwptdqalhJ 
lls vitdp ihtpvtiifwptdqalh] 
llsvitdpihtpvtlfwptdqalh 
l lsvitdpih tpvtlfwptdqalh; 
llESW^^hQpEtSBIwptd' 




a i98i 

1928 




idptlggrcdtfttfdasg 
idptlggrcdtfttfdasg 
idptlggrcdtfttfdasg 
idptlggrcdtfttfdasg 
idptlggrcdtfttfdasg 
pHlgSrcdSfStI 



ECGSCVgTPSCPRWSKPKGVKQKCLYgjLP 

ecgscvStpscprwskpkgvkqkclySlp 
ecgscvStpscprwskpkgvkqkclyKlp 
ecgscvBtpscprwskpkgvkqkcly&lp 
ecgscvStpscprwskpkgvkqkclySlp 



EPgG|gA{ggH||EWRPLRLNTgS IHgB^PW|EC^QE^SPI 
EP§g3@A^^^^PLRLNtSs IgGgEgP^EGgQEQggS PI 



2089 

---- 2036 

483 

570 

275 

IKFWTSPPLHSL 1924 
BKFWTSPPLHSL 1567 
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NOVla B 
NOVlb 
Q9TTF98 
Q9H7H7 
Q9NRY3 
Q9NY15 
Q93072 



NOVla 
NOVlb 
Q9UF98 
Q9H7H7 
Q9NRY3 
Q9NY15 
Q93072 G 



NOVla 

NOVlb 

Q9TJF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9DF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9TJF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9UF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 

NOVlb 

Q9UF98 

Q9H7H7 

Q9NRY3 

Q9NY15 

Q93072 

NOVla 




HYVGDGLgCEPE 

eyvgdglScepeI 
kyvgdg:d"cepe 

ejYVGDGLQC^E 
YVGDGLQc9§E 





^SNSSARGRAFLEHLTDLS IRGTLFVPQNSGLGENET 



>VNCTCKVGYVGDGF - 
tVNCTCKVGYVGDGF - 
QDVACRCRNGFVGDG- - 
QDVACRCRNGFVGDG - - 



2494 

2401 

848 

949 

654 

2317 

1960 



LSGRDIEHHLANVSMFFYNDLVNGTTLQTRLGSKLLIT 2534 

SAG--LFQQ LSSRPCIS RT 2418 

SAG--LFQQ LSSRPCIS RT 865 

SCSGNLLQV LMSFPSLTNFLTEVLAYSNSSARGRAFLEH 988 

- SCSGNLLQV LMS FPS LTNFLTEVLAYSNS SARGRAFLEH 693 

---- - --ISTCNGKLLDV LAATANFS TFYGMLLGYANATQRGLDFLD F 2358 

1ST CNGKLLDV LAATANF S TFYGMLLG YANATQRGLD FLD F 2001 

PD ^^^^^^^^^^^^^ ^ ^ ^ N< ^ * ^RPLKAPPAPVTLTHTGLGAG I FFC 1 1 L 2594 

PDDLS IRGTLFVPQNSGLGENETLSGIU)IEHHLANVSMFFYNDLVNGTTLQ 92 5 ° 

LTDLS ^RGTLFVPQNSGLGENETLSGRDIEHHLANVS 1048 

LTDLSIRGTLFVPQNSGLGENETLSGRDIEHHLANVSMFFYITOL^^ 753 

LDDELTYKTLFVPVNEGFVDNMTLSGPDLEI^^ 24 

LDDELTYKTLFVPVNEGFVDNMTLS GPDLELHASNATLLS AN - AS QGKLLPAHS GLSL 1 1 2060 

VTG- - - AVALAAYS YFRINRRTIGYQHFESEEDINVAALGKQQPENI S NPLYEST 2646 

"~ ~~ "* - 2420 

TAS - - -QDPLQPTETRFVDGRAILQWDIFASNGI IHVISRPLKAPPAP VTLTHTG 977 

TAS QDPLQPTETRFVDGRAILQWDI FASNG I IHVI SRPLKAPPAP VTLTHTG 1100 

QDPLQPTETRFVDGRAILQWDIFASNGI IHVISRPLKAPPAP VTLTHTG 805 

SDAGPDNSSWAPWGTVWSRir^IMAFNGIIHAIJ^PIJ^PQPQAvij^EAppvA 2477 
SDAGPDNSSWAPVAPGTVWSRir^IMAFNGIIHAIJ^PIJ^ 2 119 



TS APPE PS TOP FTDSEERQLEGNDPLRTL - 



2675 
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15 



NOVlb 2420 

Q9UF98 LGAGI FFAI ILVTGAVALAAYS YFRINRRT I GFQHFE S EED INVAALGKQQPENI SNPLY 103 7 

Q9H7H7 LGAGI FFAI ILVTGAVALAAYSYFRINRRTIGFQHFESEEDINVAALGKQQPENISNPLY 1160 

Q9NRY3 LGAGI FFAI ILVTGAVALAAYSYFRINRRT I GFQHFE SEEDINVAALGKQQPENI SNPLY 865 

Q9NY15 AGVGAVLAAGALLGLVAGALYLRARGKPTGFGFSAFQAEDDADDDFSPWQEGTNPTLVSV 253 7 

Q9 3 0 7 2 AGVGAVLAAGALLGLVAGALYLRARGKPMGFGFS AFQAEDDADDDFS PWQEGTNPTLVSV 2179 

NOVla 2675 

NOVlb 2420 

Q9UF98 ESTTSAPPEPSYDPFTDSEERQLEGNDPLRTL- 1069 

Q9H7H7 ESTTSAPPEPSYDPFTDSEERQLEGNDPLRTL- 1192 

Q9NRY3 ESTTSAPPEPSYDPFTDSEERQLEGNDPLRTL- 897 

Q9NY15 PNPVFGSDTFCEPFDDSLLEEDFPDTQRILTVK 2570 

Q93072 PNPVFGSDTFCEPFDDSLLEEDFPDTQRILTVK 2212 



20 



Domain results for NOV1 were collected from the Pfam database, and then identified by 
the InterPro domain accession number. The results are listed in Table IK with the statistics and 
domain description. These results indicatee that the NOV1 polypeptides have properties similar 
to those of other proteins known to contain these domains. 



Table IK. Domain Analysis of NOV1 


PSSMs Producing Significant Alignments 


Score 
(bits) 


E 

Value . 


Fasciclin; domain 3 of 4, from 1756 to 1 886 


53.1 


6.3e-12 


Fasciclin agtvmeklktdprf StlvaaleaadLvetlnnsgdf TVFAPTNdAFq 
+++ + ++ + | +++ +++++ +++++ | I | | | +||+ 
NOVla RGS I YQELPKNPKTSQYFFQLQEH - FVKDLVGPGPFTVFAPLSAAFD 




kLpagdlktldeLlnkedakqLaklLtYH . Vvagklstadllsls tpvlt 
+++ +++ + ++ 1 1 1 1 + +++ ++ ++ + 
NOVla E- EAR VKDWDKY -GLMPQVLRYHvVACHQLLLENLKLISN- -AT 




slgGskitvsgkndtellkdvnvlkVnnatvivesDiettNGviHViDrV 
+++J+++ ++++ + + ++ + ++++]+ ++||++|++|++ 
NOVla SLQGEPIVISVSQST VYINNKAKIISSDIISTNGIVHIIDKL 




LIP ■ (SEQ ID NO: 44) 






1 h 

NOVla LSP (SEQ ID NO: 2) 






Fasciclin: domain 4 of 4, from 1900 to 2043 


41.9 


1.5e-08 


Fasciclin agtvmeklktdprf StlvaaleaadLvetlnnsg . , df TVFAPTNdA 
+++++++ +++ +++ ++[+++ +++ | |+ | 
NOVla ILQNLTTLATNNGYIKFSNLIQDSGLLSVITDPIhtPVTLFWPTDQA 
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NOVla 


FgkLpagdlktldeLlnkedakqLaklLtYHVvagklstadllslstpvl 

+ + I +++ ++ I + +++ + + + + |++ 1 ++ 1 1+ + ++ 4- 4-4-4.0.0. 

LHALPAE QQDFLFNQDNKDKLKEYLKFHVII^AKVLAVDLPTSTA- W 


NOVaa 


tslqGskitvsgkndtellkdvnvlkVimat . vivesDiettNGviHViD 
++++| +++++++ ++ ++ + ++ + +++ + + |+ + + | 
KTLQGS ELS VKCGAGR D I GDLFLNGQTc R IVQRELLFDLGVAYG JD 

rVLlP (SEQ ID NO:45) 


NOVla 


+ 1 

OT T . "TTs / c ~n>/~\ TT\ W\ . o \ 

ujjJjXJJ \ oiiQ ID NQ : 2 ) 


Xhnk: domain 1 of 1 , from 2358 to 2450 1 1 00 8 1 4 l p-« 


XI ink 
NOVla 


GeVFhyrapsgRYkltFeEAqaaClrqgAriATtgQLyAAwkgGfdq 
+|| +++++ + |++ + | + | +++ | +++ |+ ||+ |j | ++ ++ 

- GVFHLRSPLGQYKLTFDKAREACANEAATO^ 


NOVla 


CdAGWIiADgsVRYPIvkPRenCgGdkdgfpGVRtyYlfpNQTGfpddpss 
l + llll ++I II ++++|+ + |+ + + j + ++++ 
C S AG WL E TGR VA YPT AFAS QNC G S GV VGIVDY GPRPNKSE 


NOVla 


rYDvYCF (SEQ ID NO: 46} 
MWDVFCY (SEQ ID NO: 2) 



The NOV1 proteins disclosed in this invention is expressed in at least the following 
tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, 
brain - substantia nigra, brain - thalamus, brain - whole, fetal brain, fetal kidney, fetal liver, fetal 
lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, 
prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, 
thyroid, trachea and uterus. This information was derived by deterniining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Literature sources, and/or RACE sources. 

The protein similarity information, expression pattern, cellular localization, and map 
location for the NOV1 proteins and nucleic acids disclosed herein suggest that this Stabilin-like 
protein may have important structural and/or physiological functions characteristic of the Stabilin 
and/or epidermal growth factor (EGF) families. Therefore, the nucleic acids and proteins of the 
invention are useful in potential diagnostic and therapeutic applications. For example, the 
compositions of the present invention will have efficacy for treatment of patients suffering from: 
heart diseases (particularly mechanisms of angiogenesis), cancers such as, for example, erythroid- 
megakaryocytic leukaemia, breast cancer, fibrosarcoma, neoplasia, such as T-cell acute 
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lymphoblastic leukemia/lymphoma and mammary carcinomas, chronic contact dermatitis, 
familial and congenital cholestatic diseases, Hereditary vascular dementia, neurological diseases, 
CNS disorders, autoimmune disease, inflammation, immunodeficiencies, systemic lupus 
erythematosus, metabolic disorders (obesity and/or diabetes), asthma, emphysema, scleroderma, 
5 allergies, and other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding the Stabilin/Fascilin-like protein of the invention, or 
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further usefiil in the generation 
of antibodies that bind immunospecifically to the novel substances of the invention for use in 

10 therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOV1 protein has multiple hydrophilic regions, each 
of which can be used as an immunogen. In one embodiment, a contemplated NOV1 epitope is 
from about amino acids 45 to 125. In another embodiment, a contemplated NOV1 epitope is from 

15 — about amino acids 200 to 375. In other specific embodiments, contemplated NOV 1 epitopes are 
from about amino acids 400 to 2700. 

. NOV2 

Another NO VX protein of the invention, referred to herein as NO V2, includes two novel 
20 polydom-like proteins. The disclosed proteins have been named NOV2a and NOV2b. Polydom- 
like proteins are important for the regulation of hematopoiesis and may play a role in cell 
adhesion or in the immune system. Domains within this protein have been shown to be important 
in coagulation, growth, cell division, and other important cellular processes. 

Although some members of the polydom-like protein family may be localized in the 
25 lysosome, the protein predicted here is similar to the mouse polydom protein which is localized 
extracellularly. Therefore, it is likely that this polydom-like protein is available at the same 
localization, and hence accessible to a diagnostic probe, and for the various therapeutic 
applications described herein. 

The NOV2a and NOV2b proteins disclosed in this invention map to chromosome 9. This 
30 information was assigned using OMIM, the electronic northern bioinformatic tool implemented 
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10 



by CuraGen Corporation, public ESTs, public literature references and/or genomic clone 
homologies. 

NOV2a 

In one embodiment, a NOV2 variant is NOV2a (alternatively referred to herein as 
CG142106342), which encodes a novel polydom-like protein and includes the 1 1 158 nucleotide 
sequence (SEQ ID NO:5) shown in Table 2A. An open reading frame for the mature protein was 
identified beginning with an ATG codon at nucleotides 77-79 and ending with a TAA codon at 
nucleotides 10787-10789. Putative untranslated regions downstream from the termination codon 
and upstream from the initiation codon are underlined in Table 2A, and the start and stop codons 
are in bold letters. 



Table 2A. NOV2a Nucleotide Sequence (SEQ ID NO:5) 



CA&TTGGTCTACTCGTCTCCCC CATTGG^TATCCA 

ATSAGAAGAATTTGCGCGGCTTGCTQGGGTCTGGCGCTCGTTTCGGGCTGGG CGACCTTTCAGCAQATGTCCCCGT 



CGCGCAATTTCAGCTTCCGCCTCTTCCCCGAGACCGCGCCCGGGGCCCCCGGGAGTATCCCCGCGCCGCCCGCTCC 
TGGCGACGAAGCGGCGGGGAGCAGAGTGGAGCGGCTGGGCCAGGCGTTCCGCGTGCGGCTGCTGCGGGAGCTCAGC 
GAGCGCCTGGAGCTTGTCTTCCTGGTGGATGATTCGTCCAGCGTGGGCGAAGTCAACTTCCGCAGCGAGCTCATGT 
TCGTCCGCAAGCTGCTGTCCGACTTCCCCGTGGTGCCCACGGCCACGCGCGTGGCCATCGTGACCTTCTCGTCCAA 
GAACTACGTGGTGCCGCGCGTCGATTACATCTCCACCCGCCGCGCGCGCCAGCACAAGTGCGCGCTGCTCCTCCAA 
GAGATCCCTGCCATCTCCTACCGAGGTGGCGGCACCTACACCAAGGGCGCCTTCCAGCAAGCCGCGCAAATTCTTC 
TTCATGCTAGAGAAAACTCAACAAAAGTTGTATTTCTCATCACTGATGGATATTCCAATGGX3GGAGACCCTAGACC 
AATTGCAGCGTCACTGCGAGATTCAGGAGTGGAGATCTTCACTTTTGGCATATGGCAAGGGAACATTCGAGAGCTG 
AATGACATGGCTTCCACCCCAAAGGAGGAGCACTGTTACCTGCTACACAGTTTTGAAGAATTTGAGGCTTTAGTCr 
CCCTCTGTCATATGTTATTTGTAGATCTACCTTCTGGGAGTTTTATTCAAGATGATATGGTCCACTGCTCATATCT 
TTGTGATGAAGGCAAGGACTGCTGTGACCGAATGGGAAGCTGCAAATGTGGGAAACACACAGGCCATTTTGAGTGC 
ATCTGTGAAAAGGGGTATAACGGGAAAGGTCTGCAGTATGACTGCACAGTTTGCCCATCGGGGACATACAAACCTG 
AAGGCTCACCAGGAGGAATCAGCAGTTGCATTCCATGTCCTGATGAAAATCACACCTCTCCACCTGGAAGCACATC 
CCCTGAAGACTGTGTCTGCAGAGAGGGATACAGGGCATCTGGCCAGACCTGTGAAGTTGTCCACTGCCCTGCGCTG 
AAGCCTCCCGAAAATGGTTACTTTATCCAAAACACTTGCAACAACCACTTCAATGCAGCCTGTGGGGTCCGATGTC 
ACCCTGGATTTGATCTTGTGGGAAGCAGCATCATCTTATGTCTACCCAATGGTTTGTGX3TCCGGTTCAGAGAGCTA 
CTGCAGAGTAAGAACATGTCCTCATCTCCGCCAGCCGAAACATGGCCACATCAGCTGTTCTACAAGGGAAATGTTA 
TATAAGACAACATGTTTGGTTGCCTGTGATGAAGGGTACAGGCTAGAAGGCAGTGATAAGCTTACTTGTCAAGGAfl 
ACAGCCAGTGGGATGGGCCAGAACCCCGGTGTGTGGAGCGCCACTGTTCCACCTTTCAGATGCCCAAAGATGTPRT 

CATATCCCCCCACAACTGTGGCAAGCAGCC^GCCAAATTTGGGACGATOTGCTATGTAAGTTGCCGCCAAGG 
^TTTTATCTGGAGTCAAAGAAATGCTGAGATGTACCACTTCT 

GTAAAGACGTGGAGGCTCCTCAAATCAACTGTCCTAAGGACATAGAGGCTAAGACTCTGGAACAGCAAGATTCTGC 

CAATGTTACCTGGCAGATTCCAACAGCTAAAGACAACTCTGGTGAAAAGGTGTCAGTCC^CGTTCZATCC^GCTTTC! 

ACCCCACCTTACCTTTTCCCAATTGGAGATGTTGCTATCGTATACACGGC^CTGACCTATCCGGCAACCAGGCCA 

GCTGC^TTTTCC^TATCAAGGTTATTGATGCAGAACCACCTGTCATAGACTGGTGC^GATCTCCACCTCCCGTCCA 
^TCTCGGAGAAGGTACATCCCGC^GCTGGGATGAGCCT^^ 

ACCAGAAGTCATACACAAGGAGACCTTTTCCCTCAAGGGGAGACTATAGTACAGTATACAGCCACT 

GCAATAACAGGACATGTGATATCCATATTGTCATAAAAGGTTCTCCCTGTGAAATTCCATTCACACCTGTAAATar 

GGATTTTATATGCACTCCAGATAATACTGGAGTCAACTGTACATTAACTrGCTTGGAGGGCTATGATTTCACaraa 

^GTCTACTGAC AAGTATTATTGTGCTTATGAAGATGGCGTCTC 
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GTGCCAGTAAGCGTTTTGCAAACCACGGGTTCAAGTC 

AGATCTGATGAAGAAGTTTTCTGAAGCATTTGAGACGACCCTGGGAAAAATGGTCCCATCATTTTGTAGTGATGCA 
GAGGACATTGACTGCAGACTGGAGGAGAACCTGACCAAA7VAATATTGCCTAGAATATAATTATGACTATGAAAATG 
GCTTTGCAATTGGTCCAGGTGGCTGGGGTGCAGCTAATAGGCTGGATTACTCTTACGATGACTTCCTGGACACTGT 
GCAAGAAACAGCCACAAGCATCGGCAATGCCAAGT^ 

ATTAAGTTAATTTTTAACATCACAGCTAGTGTGCCATTACCCGATGAAAGAAATGATACCCTTGAATGGGAAAATC 
AGCAACGACTCCTTCAGACATTGGAAACTATCACAAATAAACTGAAAAGGACTCTCAACAAAGACCCCATGTATTC 
CTTTCAG CTTGCATCAGAAATACTTATAG CCGACAGCAATTCATTAGAAACAAAAAAGGCTTCCCCCTTCTGCAGA 
CCAGGCTCT^GTGCTGAGAGGGCGTATGTGTGTCAATTGCCCTTTGGGAACCTATTATAATCTGGAACATTTCACCT 
GTGAAAGCTGCCGGATCGGATCCTATCAAGATGAAGAAGGGCAACTTGAGTGCAAGCTTTGCCCCTCTGGGATGTA 
CACGGAATATATCCATTCAAGAAACATCTCTGATTGTAAAGCTCAGTGTAAACAAGGCACCTACTCATACAGTGGA 
CTTGAGACTTGTGAATCGTGTCC^CTGGGCACTTATCAGCC^AAATTTGGTTCCCGGAGCTGCCTCTCGTGTCCAG 
AAAACACCTCAACTGTGAAAAGAGGAGCCGTGAACATTTCTGCATGTGGAGTTCCTTGTCCAGAAGGAAAATTCTC 
GCGTTCTGGGTTAATGCCCTGTCACCCATGTCCTCGTGACTATTACCAACCTAATGCAGGGAAGGCCTTCTGCCTG 
GCCTGTCCCTTTTATGGAACTACCCCATTCGCTGGTTCCAGATGCATCACAGAATGTTCAAGTTTTAGTTCAACTT 
TCTCAGCGGCAGAGGAAAGTGTGGTGCCCCCTGCCTCTCTTGGACATATTAAAAAGAGGCATGAAATCAGCAGTCA 
GGCAAGTCATGAATGCTTCTTTAACCCTTGCCACAATAGTGGA^ 

CTCTGTCCACTTGGATATACAGGTTTAAAGTGTGAAACAGACATCGATGAGTGCAGCCCACTGCCTTGCCTCAACA 
ATGGAGTTTGTAAAGACCTAGTTGGGGAATTC^TTTGTGAGTGCCC^TC^GGTTACACAGGTAAGCACTGTGAATT 
GAACATCTLATGAATGTCAGTCTAATCCATGTAGAAATCAC^ 
AAATGTC^GCCAGGATTTTCAGGCAAAAGGTGTGAAACAGGTATC 

ATGCAGTCTGTGAAGACCAGGTTGGGGGATTCTTGTGCAAATGCC CAC CTGGATTTTTGGGTACCCGATGTGGAAA 
GAACGT CGATGAGTGTCTC AGTCAGCCATGCAAAAATGGAGCT^ C 
CTGTGTGCAGCTGGCTTCACAGGATCACACTGTGAATTGAACATCAATGAATGTCAGTCTAATCCATGTAGAAATC 
AGGCCACCTGTGTGGATGAATTAAATTCATACAGTTGTAAATGTO^GCCAGGATTTTCAGGCAAAAGGTGTGAAAC 
/AGAACAGTCTACAGGCTTTAACCTGGATTTTGAAGT^ 

ccatctctccatgctctaacctgtaccttctggatgaaatcctctgacgac^tgaactatggaacacctiatctcct: 
tatgc^gttgataacggcagcgacaataccttgctcctgactgattataacgggtgggttctttatgtgaatggcag 
;>ggaaaagataa<^u^ctgtccctcggtgaatgatggc^^^ 
*:ggagcctggagggtctatataaatggggaattatctgacggtgg 

^tggcggtgc^ttagttcttgggcaagagcaagacaaaaaaggagaggggttcaacccggctgagtct^ 
?.ctcc^taagccagctc^cctctgggactatgtcctgtctcc^cagcaggtgaagtcactggctacctcctgccca 
r^gaggaactcagtaaaggaaacgtgttagcatggcctgattc 
'■.ctaagagcatattttgttctgattgc^ 
aaaaccaggttccaaagtcaatctgttctgtgaa^ 

aatcaaggacagtggacacaaccactcccccactgtgaacgcattcgctgtggggtgcc^ 
gcttccattcagccgatgacttctatgctggc^ 

tgactcaaggatgttctgtacagataatgggagctggaacggcgtttcaccatcctgcttagatgtcgatgagtgt 

gc^gttggatcagattgtagtgagcatgcttc 

cgtacacaggagatgggaaaaactgtgcagaacctataaaatgtaa^^ 

ctcaggtgagatttatacagtaggtgccgaagtcac^ttttcgtgtcaggaaggataccagttgatgggagtaacc 

aaaatcacatgtttggagtctggagaatggaatc^ 

ctattccagaaaatggttgcattgaggagttagcm^ 

atatactctggccggtgataaagaatcatcctgtcttgctaacagttcttggagtcattcccctcctgtgtgtgaa 

ccagtgaagtgttctagtccggaaaatataaataatggaaaatatattttgagtgggcttacctacctttctactg 

catcatattcatgcgatacaggatacagcttacagggccot 

c^gagcgccacctgcctgtcacctcgtcttctgtggagaa^ 

aacttc3^ctttcaggaacaccgtcacttacacttc 

gcctggccgacggcaagtggagtagaagtgaccagcagtgcctggctgtctcctgtgatgagccacccattgtgga 

ccacgcctctccagagactgccgatcggctctttggag^ 

gcagacaattcccagcttctctgcaatgccca^ 

tagctcatttctgtgaaaaacctccatc 

tggctcagttgtgagctttaaatgcatggaaggctttgtactgaacagctcagcaaagattgaatgtatgagaggt 
gggcagtggaacccttcccccatgtccatccagtgcatccctgtgcggtgtggagagccaccaagcatcatgaatg 
gctatgcaagtggatcaaactacagttttggagccatggtggcttac^ 

ggaaaagaagagcacctgcgaagccacagggcagtggagtagtcctataccgacgtgccacccggtatcttgtggt 
gaaccacctaaggttgagaatggctttctggagcatacaactggcaggatctttgagagtgaagtgaggtatcagt 
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GTAACCCGGGCTATAAGTCAGTCGGAAGTCCTGTATTTGTCTGCCAAGCCA ATCGCCACTGGCACAGTGAATCggg 
TCTGMOTQTOTTCCTC^ 

GTAGGGTCC^GGTTCAGTTTTTCTGTAAT^ 

CTGGCAAATGGAATAAGAAGTCAAATCCy^GTGCATGCCTGCCAAGTGCCC^GAGCCGCCCCTCTTGGAAAACCA 

GCTAGTATTAAAGGAGTTGACCACCGAGGTAGGAGTTGTGACATTTTCCTGTAAAGAAGGGCATGTCCTGCAAGGC 

CCCTCTGTCCTGAAATGCTTGCCATCCC^GCAATGGAATGACTCTTTCCCTGTTTGTAAGATTGTTCTTTGTACCC 

CACCTCCCCTAATTTCCTTTGGTGTCCCCATTCCTTCTTCTGCTCTTCATTTTGGAAGTACTGTCAAGTATTCTTG 
TGTAGGTGGGTTTTTCCTAAGAGGAAATTCTACCACCCT 

GAATGTGTTCCAGTAGAATGTCCCCAACCTGAGGAAATCCCCAATGGAATCATTGATGTGCAAGGCCTTGCCTATC 
TCAGC^CAGCTCTCTATACCTGCAAGCCAGGCTTTGAATTGGTCGGAAATACTACCACCCTTTGTGGAGA^ 
TCACTGGCTTGGAGGAAAACCAACATGTAAAGCC^TTGAGTGCCTGAAACCC^GGAGATTTO 
TC^ACACGGACCTACACTATGGACAGACCGTTACCTACT 

CCTTGACCTGTTTAGAGACAGGTGATTGGGATGTAGATGCCCCATCTTGCAATGCCATCCACTGTGATTCCCCACA 
AGCCAaTGAAAATGGTTTTGTAGAAGGTGCAGATTACAGCTATGGTGCCATAATCATCTAC^GTTGCOT 
mCAGGTGGCTGGTCATGCCATGCAGACCTGTGAAGAGTCAGGATGGTCAAGTTCCATCCCAACATGTATGCCAA 

AGAAGACGACATGATGGAAGTTCCATATGTGACTCCTCACCCTCCTTATCATTTGGGAGCAGTGGCTAAAACCTGG 

GAAAATACAAAGGAGTCTCCTGCTACACATTCATCAAACTlTCTGTATGGTACC^TGGTTTCATACACCTGTAaTr 

CAGGATATGAACTTCTGGGGAACCCTGTGCTGATCTGCCAGGAAGATGGAACTTGGAATGGCAGTGCACCATCCTG 

CATTTCAATTGAATGTGACTTGCCTACTGCTCCTGAAAATGGCTTTTTGCGTTTTACAGAGACTAGCA 

GCTGTGCAGTATAGCTGTAAACCTGGACACATTCTAGCAGGCTCTGACTTAAGGCTTTGTCTAGAGAATAGAAAGT 

GGAGTGGTGCCTCCCCACGCTGTGAAGCCATTTGATGCAAAAAGCCAAATCCAGTCATGAATGGATCCATCAAAGG 

AAGCAACTACAC^TACCTGAGCACGTTGTACTATGAGTGTGACCCCGGATATGTGCTGAATGGCACTGAGAGGAGA 

ACATGCCAGGATGACAAAAACTGGGATGAGGATGAGCCCATTTGCATTCCTGTGGACTGCAGTTCACCCCCAGTCT 

CAGCCAATGGCCAGGTGAGAGGAGACGAGTACACATTCCAAAAAGAGATTGAATACACTTGCAATGA 

GCTTGAGGGAGCCAGGAGTCGGGTTTGTCTTGCCAATGGAAGTTGGAGTGGAGCCACTCCCGACTGTGTGCCTGTC 

AGATGTGCCACCCCGCCACAACTGGCC^ATGGGGTGACGGAAGGCCTGGACTATGGCTTCATGAAGGAAGTAACAT 
TCCACTGTC^CGAGGGCTACATCTTGC^^ 

GATTCCTCTCTGTAAACCAGTCAACTGTGGACCTCCTGAAGATCTTGCCCATGGTTTCCCTAATGGTTITTCCT^T 

ATTCATGGGGGCCATATACAGTATCAGTGCTTTCCTGGTTATAAGCTCCATGGAAATTCATCAAGAAGGTGCCTOT 

CCAATGGCTCCTGGAGTGGCAGCTCACCTTCCTGCCTGCCTTGCAGATGTTCCACACCAGTAATTGAATATGGAAC 

TGTCAATGGGACAGATTTTGACTGTGGAAAGGCAGCCCGGATTCAGTGCTTCAAAGGCTTCAAGCTCCTAGGACTT 

TCTGAAATCACCTGTGAAGCCGATGGCCAGTGGAGCTCTGGGTTCCCCCACTGTGAAC^CACTTCTTGTGGTTCTC 

TTCC^ATGATACCAAATGCGTTCATCAGTGAGACCAGCTCTTGGAAGGAAAATGTGATAACTTACAGCTGCAGG 

TGGATATGTCATACAAGGC^GTTCAGATCTGATTTGTACAGAGAAAGGGGTATGGAGCCAGCCTTATCCTIGTCTGT 
GAGCCCTTGTCCTGTGGGTCCCCACCGTCTGTCGC^ 

AAGTGAAACTCAGATGTCTGGAAGGTTATACGATGGATACAGATAaiGATACATTCACCTGTCAGAAAGATGGTCG 

ctggttccctgagagaatctcctgcagtcctaaaaaatgtcctctcccggaaaacataacac^tatacttgSSt 

GGGGACGATTTCAGTGTGAATAGGCAAGTTTCTGTGrCATGTGCAGAAGGGTATACCTTTGAGGGAGTTAACATAT 

cagtatgtcagcttgatggaacctgggagccaccattctccgatgaatcttgcagtcoigtttcttgtgggaaacc 

TGAAAGTCC^GAACATGGATTTGTGGTTGGCAGTAAATACACCTTTGAAAGCACAATTATTT^^ 
<^CTATGAACTAGAGGGGAACAGGGAACGTGTCTGCCAGGAGAACAGACAGT^ 

AAGAGACCAGGTGTGAAACTCCA.CTTGAATTTCTCAATGGGAAAGOTGACATTGAAAACAGGACGACTGGA 

CGTGGTATATTCCTGCAACAGATCCTACAGTCTTGAAGGGCCATCTGAGGCACACTGCACAGAAAATGGAAC™ 

AGCCACCCAGTCCCTCTCTGCAAACCAAATCCATGCCCTGTTCCTTTTCTGATTCCCGAGAATGCTCTGCTGTOTG 

AAAAGGAGTTTTATGTTGATCA(^TGTGTCCATCAAATGTAGGGAAGGTTTTCTGCTGCAGGGCCACG^ 

^ACCTGGAACCCCGACGAGACGTGGACACAGACAAGCGCCAAATGTGAAAA^ 

GTAGAAAATGCAATTGCTCGAGGCGTACATTATCAATATGGA 

TGTTGGAGGGTTTCCTGAGGAGTGTTTGTTTA^^ 

TCGATTTCCATGTCAGAATGGGGGCATCTGCCSUiCGCCCAAATGCTTGTTCCTGTCCAGAGGGCTGGATGGGGrrr 
CTCTGTGAAGAACCAATCTGCATTCTTCCCTGTCT 

CGCCTGGCTGGACGGGGTCTCGCTGTC^TACAGCTC^^ 

ACC^CCGIATGTC&CTGTCTTTCTTCTTG^^ 

CTGCACGACCATCTGGCTCTCC CAAAAGCAGGAT^^ 

AAGAAAGTC^CATCreTGCTG G GTCTTC^^ 

TTT TGTTATT CCTTGTGACA^^ 

TATTAAATAG ATGCTGCTCTACCCTCACAAAATGTACATATTCTGCTGTCTATTGGGAARGTTCCTGOTACACATO 
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TTTATTCAGTTACTTAAAATGATTTTTCCATTAAAGTATATTTTGCTACTAAATAAAAAAAA 



The sequence of NOV2a was derived by laboratory cloning of cDNA fragments, by in 
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
sequences available in CuraGen's proprietary sequence databases or in the public human 
sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The DNA sequence and protein sequence for a novel polydom-like gene were obtained by 
SeqCallingTM Technology and are reported here as NOV2a. These methods used to amplify 
NOV2a cDNA are described in Example 2. 

The NOV2a polypeptide (SEQ ED NO:6) encoded by SEQ ID NO:5 is 3570 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 2B. The SignalP, 
Psort and/or Hydropathy results predict that NOV2a has a signal peptide and is likely to be 
localized extracellularly with a certainty of 0.3846. In alternative embodiments, a NOV2a 
polypeptide is located to the lysosome (lumen) with a certainty of 0.1900, Hie endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1 000. The SignalP predicts a likely cleavage site for a NOV2a peptide between 
amino acid positions 16 and 17, i.e. at the dash in the sequence VSG-WA. 



Table 2B. Encoded NOV2a Protein Sequence (SEQ ID NO:6) 

MRRI CAACW GLALVS GWATFQQMS PSRNFS FRLFPETAPGAPGS I PAP PAPGDEAAG S RVERLGQAFRVRLLR 
ELSERLELVFLVDDS S SVGEVNFRSELMFVRKLLSDFPWPTATRVAIW S TRRARQHK 

CALLLQEIPAI SYRGGGTYTKGAFQQAAQIIjIiHARENSTKWFLITDGySNGGDPRP IAASLRDSGVEI FTFG 
IWQGNIRELNDMASTPKEEHCYLLH 
CKCGKHTGHFE C I CEKGYNGKGLQ YDC^ 

RASGQTCEVVHCPALKPPENGYFIQNTC^NHFNAACGVRCHPGFDLVGS 

HLRQPKHGHISCSTREMLYKTTCLVA^ 

NCGKQPAKFGTICYVSCRQGFILSGVKEKLRCTC 

VTWQI PTAKDNSGEKVSVHVHPAFTPPYLFPIGDVAI VYTATDLSGNQAS C IFHIKVIDAEPPVTDWCRS PPP 
VQVSEKVHAASWDEPQFSDNSGMLVITRSHTQGDLFPQGETIVQYTATDPSGNNRTCDIHIVIKGSPCEIPF 
TPVNGDFICTPDNTGVNCTLTCLEGYDFTEGSTDKYYCA^ 

KAARCDDTDLMKKFS EAFETTLGKMVP S FCS DAED ID CRLEENLTKKY CLE YNYDYENGFAI GPGGWGAANRL 

DYSYDDFLDTVQETATSIGNAKSSRIKRSAPLSDYKI^ 

NKLKRTLNKDPMYSFQLASEILIADSNSLETKKASPFCRPGSVLRGRM 

QDEEGQLECKJjCPSGMYTEYIHSRNISDCKAQCKQGTYSySGIiETCESCPLGTYQPKFGSRSCLSCPENTSW 
KRGAWISACGVPCPEGKFSRSGLMPCHPCPRDYYQPNAGKAFCIACPFYGTTPFAGSRSITECSSFSSTFSA 
AEESVVPPASLGHIKKRHEISSQASHECFFNPCHNSGTCQQLGRGWCLCPLGYTGLKCETDIDECSPLPCI^ 
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SD 
LSD 



^OTQMCVDELNSYSCKCQPGFSGKRCETEQSTGFMFEVSGIYGYVMLDGMLP 

GGTGLS IGKAIPGGGALVLGQEQDKKGEGFNPAES FVGS I S QLNLWDYVLS PQQVKS LATS CPEELSKGNVLA 



™™ SPE ™ G ^^ 



Ss^™^ ™ QG ^ PEGQD ^ 
S^^ GGQ ^ SP ^ IQCIP ^ CGEPPSlmGY ^ GSOTSFG ^ AY SCNKGFYIKG E 
WSSPIPTC^VSCGEPPKVENGFLEHTTGRIFESE^^ 

G ^<^STn,CQPDGTWSSPLPECVPVECPQPEEIPNGII^ 

DSPQPIENGF\^GADYSYGAIIIYSCFPGFQVAC^QTCEESGWSSSIPTCMPir)CGLPPHID?GDC^S 

GTWNGSAPSCISIECDLPTAPENGFLRFTETSMGSAVQYSCKPGHILAGSDLI^CLENRKWSG^ 
^^GSIKGSNYraSlLY^^ 

^Q^IEYTCNEGFI^GARSRVCI^^ 

II^GAPKLTCQSDGNWDAEIPLCKPVN^ 

PMIPNAFISETSSWKEWITYSCRSGWIQGSSDLICTEKC^SQPYPVCEPLSCGSPPSVANAvS 
f^^CLEGYT^TO^^ 

eg ^svcqij)gtweppfsdescspvscgkpespehgfwgs^ 

qygdmityscysgymi^gflrsvclengtwsppicravcrfpcqnggicqrpnacscpegIS^ 



NOV2b 

In an alternative embodiment, a NOV2 variant is NOV2b (alternatively referred to herein 
5 as CG50646-05), which includes the 1 1 1 52 nucleotide sequence (SEQ ID NO:7) shown in Table 
2C. An open reading frame for the mature protein was identified beginning with an ATG codon 
at nucleotides 77-79 and ending with a termination codon at nucleotides 10781-10783. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions are underlined and found upstream from the initiation codon and downstream from the 
10 tennination codon. 
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Table 2C. NOV2b Nucleotide Sequence (SEQ ID NO:7) 



CAATTGGTCTAGGGTCTCCCCCATTGGA?ITATCCATCAGTGATGAGAAATACAACGTTTGTTGAGTTTTC 
TCTAGCA TGAGAAGAATTTGCGCGGCTTGCTGGGGTCTGGCGCTCGTTTCGGGCTGGGCGACCTTTCAGC 
AGATGTCCCCGTCGCGCAATTTCAGCTTCCGCCTCTTCCCCGAGACCGCGCCCGGGGCCCCCGGGAGTAT 
CCCCGCGCCGCCCGCTCCTGGCGACGAAGCGGCGGGGAGCAGAGTGGAGCGGCTGGGCCAGGCGTTCCGC 
GTGCGGCTGCTGCGGGAGCTCAGCGAGCGCCTGGAGCTTGTCTTCCTGGTGGATGATTCGTCCAGCGTGG 
GCGAAGTCAACTTCCGCAGCGAGCTCATGTTCGTCCGCAAGCTGCTGTCCGACTTCCCCGTGGTGCCCAC 
GGCCACGCGCGTGGCCATCGTGACCTTCTCGTCCAAGAACTACGTGGTGCCGCGCGTCGATTACATCTCC 
ACCCGCCGCGCGCGCCAGCACAAGTGCGCGCTGCTCCTCCAAGAGATCCCTGCCATCTCCTACCGAGGTG 
GCGGCACCTACACCAAGGGCGC CTTC CAGCAAGC CGCGCAAATTCTT CTTCATGCTAGAGAAAACTCAAC 
AAAAGTTGTATTTCTCATCACTGATGGATATTCCAATGGGGGAGACCCTAGACCAATTGCAGCGTCACTG 
CGAGATTCAGGAGTGGAGATCTT CACTTTTGGCATATGG CAAGGGAACATTCGAGAGCTGAATGACATGG 
CTTCCACCCCAAAGGAGGAGCACTGTTACCTGCTACACAGTTTTGAAGAATTTGAGGCTTTAGCTCGCCG 
GGCATTGCATGAAGATCTACCTTCTGGGAGTTTTATTCAAGATGATATGGTCCACTGCTCATATCTTTGT 
GATGAGGGCAAGGACTGCTGTGACCGAATGGGAAGCTGCi^AATGTGGGACACACACAGGCCATTTTGAGT 
G CATCTGTGAAAAGGGGTATTACGGGAAAGGTCTGCAGTATGAATGCACAGCTTGCCCAT CGGGGACATA 
CAAACCTGAAGCCTCACCAGGAGGAATCAGCAGTTGCATTCCATGTCCCGATGAAAATCACACCTCTCCA 
CCTGGAAGCACATCCCCTGAAGACTGTGTCTGCAGAGAGGGATACAGGGCATCTGGCCAGACCTGTGAAC 
TTGTCCACTGCCCTGCCCTGAAGCCTCCCGAAAATGGTTACTTTATCCAAAACACTTGCAAC^CCACTT 
CAATGCAGCCTGTGGGGTCCGATGTCACCCTGGATTTGATCTTGTGGGAAGCAGCATCATCTTATGTCTA 
CCCAATGGTTTGTGGTCCGGTTCAGAGAGCTACTGCAGAGTAAGAACATGTCCTCATCTCCGCCAGCCGA 
AACATGGCCACATCAGCTGTTCTACAAGGGAAATGTTATATAAGACAACATGTTTGGTTGCCTGTGATGA 
AGGGTACAGACTAGAAGGC^GTGATAAGCTTACTTGTCAAGGAAACAGCCAGTGGGATGGGCCAGAACCC 
CGGTGTGTGGAGCGCCACTGTTCCACCTTT(^GATGCCCAAAGATGTC^TCATATCCCCCCACAACTGTG 
GCAAGC^GCCAGCCAAATTTGGGACGATCTGCTATGTAAGTTGCCGCCAAGGGTTCATTTTATCTGGAGT 
CAAAGAAATGCTGAGATGTACCACTTCTGGAAAATGGAATGTCGGAGTTCAGGCAGCTGTGTGTAAAGAC. 
GTGGAGGCTCCTC^U^TC^CTGTCCTAAGGACATAGAGGCT^ 

ATGTTACCTGGCAGATTCCAACAGCTAAAGACAACTCTGGTGAAAAGGTGTCAGTCCGCGTTCATCCAGC 
TTTC ACCCCAC CTTACCTTTTC C CAATTGGAGATGTTGCTATCGTATACACGGCAACTGACCTATCCGGC 
AACCAGGCCAGCTGCMTTTCCAra 

CTCCACCTCCCGTCCAGGTCTCGGAGAAGGTACATGCCGCAAGCTGGGATGAGCCTCAGTTCTCAGACAA 
CTCAGGGGCTGAATTGGTCATTACG&GAAGTCATAC^ 

GTACAGTATACAGCCACTGACCCCTCAGGTAATAACAGGATATGTGATATCCATATTGTCATGAAAGGTT 

CTCCCTGTGAAATTCCATTCACACCTGTAAATGGGGAT^ 

CTGTACATTAACTTGCTTGGAGGGCTACGATTTCAC^ 

GAAGATGGCGTCTGGAAACCAACATATACCACTGAATGGCCAGACTGTGCC^^ 

ACGGGTTCAAGTCCTTTGAGATGTTCTACAAAGCAGCTCGTTGTGATGACTCAGATCTGATGAAGAAGTT 
TTCTGAAGCATTTGAGACGACCCTGGGAAAAATGGTC^ 

TGCAGACTGGAGGAGT^CCTGACCAAAAAATATTGCCTAGAATATAATTATGACTATGAAAATGGCTTTG 
CAATTGGTCCAGGTGGCTGGGGTGCAGCTAATAGGCTGGATTACTCTTACGATGACTTCCTGGACACTGT 
GCAAGAAACAGCCACAAGCATCGGC^TGCCAAGTCCTCACGGATTAAAAGA^ 

TATAAAATTAAGTTAATTTTTAACATCACAGCTAGTGTGCCATTACCCGATGAAAGAAATGATACCCTTG 
AATGGGAAAATCAGCAACGACTCCTTCAGACATTGGAAACTAT 

CAAAGACCCCATGTATTCCTTTCTVGCTTGCATC^GAAATACTTATAGCCGACAGC^TTC^TTAGAAA^ 
AAAAAGGCTTCCCCCTTCTGC^GACCAGGCTCAGTGCTGAGAGGGCGTATGTGTGTCAATTGCCG'FrTGG 

gaacctattataatctggaacatttc^cctgtgaaagctgccggatcggatcctatcaagatgXagaagg 

GCAACTTGAGTGCAAGCTTTGC CC CTCTGGGATGTACACGGAA^^ 

TGTAAAGCTCAGTGTAAACAAGGCACCTACTCATACAGTGGACTTGAGACTTGTGAATCGTGTCCACTGG 
GCACTTATCAGCGAAAATTTGGTTCCCGGAGCTGC^ 

AGGAGCCGTGAACATTTCTGCATGTGGAGTTCCTTGTCCAGAAGGAAAATTCTCGCGTTCTGGGTTAATG 

CCCTGTCACCCATGTCCTCGTGACTATTACCAACCTAATGCAGGGAAGGCCTTCTGCCTGGCCTGTCCCT 

TTTATGGAACTACCCCATTCGCTGGTTCCAGATCCATCACAGAATGTTCAAGTTTTAGTTC^ 

AGCGGCAGAGGAAAGTGTGGTGCCCCCTGCCTCTCTTGGACATATTAAAAAGAGGCATGAAATCAGCAGT 

CAGGCAAGTCATGAATGCTTCTTTAACCCTTGCCACAATAGTGGAACCTGCCAGCAACTTGGGCGTGGTT 
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ATGTTTGTCTCTGTC(^CTTGGATATAC^ 

GCCTTGCCTCAACAATGGAGTTTGTAAAGACCTAGTTGGGGAATTCATTT 

ACAGGTAAGCACTGTGAATTGAACATCAATGAATGTCAGTCTAATCCATC 

TGGATGAATTAAATTCATAGkGTTGTAAATGTG^^ 

GTATCAACTCAGTGTTATTAATAACCTTAATAATGC^ 

A^^TGCCCACCTGGATTTTTGGGTACCCGATGTGGA 

AAAATGGAGCTACCTGTAAAGACGGTGCCAATAGCTT^ 

ACACTGTGAATTGAACATCAATGAATGTCAGTCTAATCCATGTAGAAATCAGGCCACCTGTGTGGATGAA 

TTAAATTC^TACAGTTGTAAATGTCAGCCAGGATTTTCAGGCAAAAGGTGTGAAAC^ 

GCTTTAACCTGGATTTTGAAGTTTCTGGCATCTAT 

CCATGCTCTTUICCTGTACCTTCTGGATGAAATCCTCTGACGACATGAACTATGGAACACCAATCTCCTA^ 
GCAGTTGATAACGGCAGCGAC^TACCTTGCTC^ 

GCAGGGAAAAGATAACAAACTGTCCCTCGGTGAATGATG^ 

AAGTACTGGTGGAGCCTGGAGGGTCTATATAAATGGGGAATTATCTGACGGTGGTACTGGCCTCTCCATT 

GGCAAAGCCATACCTGGTGGCGGTGCATTAGTTCTTGGGCAAGAGCAAGACAAAA^ 

ACCCGGCTGAGTCTTTTGTGGGCTCCATAAGCCAGCTC^ 

GGTGAAGTCACTGGCTACCTCCTGCCCAGAGGAACTCAGTAAAGGAAACGTGTTAGCATGGCCTGATTTC 
TTGTCAGGAATTGTGGGGAAAGTGAAGATCGATTCTAAGAGCATATTTTGTTCTGATTGCCCACGCTTGG 
GAGGGTCAGTGCCTCATCTGAGAACTGCATCTGAAGATT^ 

TGAACCAGGCTTCCAGCTGGTCGGGAACCCTGTGCAGTACTGTCTGAATCAAGGACAGTGGACACAACCA 

CTCCCCC^CTGTGAACGCATTCGCTGTGGGGTGCCACCTCCTTTGGAGAATGGCTTCCATTCAGCCGATG 

ACTTCTATGCTGGCAGCACAGTAACCTACCAGTGCAACAATGGCTACTATCTATTGGGTGACTCAAGGAT 

GTTCTGTACAGATAATGGGAGCTGGAACGGCGTTTCACCATCCTGOTTAGATGTCGATGAGTGTGCAGTT 

GGATC^GATTGTAGTGAGCATGCTTCTTGCCTGAACGTAGATGGATCCTACATATGTTCATGTGTCCCAC 

CGTAC^CAGGAGATGGGAAAAACTGTGCAGAACCTATAAAATGTAAGGCTCCAGGAAATCCGGAAAATGG 

CCACTCCTCAGGTGAGATTTATACAGTAGGTGCCGAAGTCACATTTTCGTGTCAGGAAGGATACCAGTTG 

ATGGGAGTAACCAAAATCACATGTTTGGAGTCTGGAGAATGGAATCATCTAATACCATATTGTAAAGCTG 

TTTCATGTGGTAAACCGGCTATTCCAGAAAATGGTTGCATTGAGGAGTTAGCATTTACTTTTGGCAGCAA 

AGTGACATATAGGTGTAATAAAGGATATACTCTGGCCGGTGATAAAGAATCATCCTCTCTTGCTAACAGT 

TCTTGGAGTCATTCCCCTCCTGTGTGTGAACGAGTGAAGTGTTCTAGTCCGGAAAATATAAATAATGGAA 
AATATATTTTGAGTGGGCTTACC^^ 

GGGCCCTTCCTITTATTGAATGCACGGCTTCTGGC^ 

TTCTGTGGAGAACCACCTGCCATCAAAGATGCTGTC^TTACGGGGAATAACTTCACTTTCAGGAAC^ 

TCACTTACACTTGCT^GAAGGCTATACTCTTGCTGGTCTTGACACCATTGAATGCCTGGCCGACGG^ 

GTGGAGTAGAAGTGACCAGCAGTGCCTGGCTGTCTCCTGTGATGAGCCACCCATTGTGGACCACGCCTCT 
C^GAGACTGCCCATCGGCTCTTTGGAGACATTGCATTCT^ 

ACAArTCCCAGCTTCTCTGCAATGCCCAGGGCAAGTGGGTACCCCCAGAAGGTCAA 

TATAGCTGkTTTCTGTGAAAAACCT 

TTTGCAGCTGGCTCAGTTGTGAGCTTT^^ 

AATGTATGAGAGGTGGGCAGTGGAACCCTTCCCCCATGTCCATCC^GTGCATCCCTGTGCGGTGTGGAG^ 
GCCACCAAGCATCATGAATGGOTATGCAAGTGGATCAAAC 

TGCAACAAGGGGTTCTACATCAAAGGGGAAAAGAAGAGCACCTGCGAAGCCA 

CTATACCGACGTGCCACCCGGTATCTTGTGGTGAAC CAC CTAAGGTTGAGAATGGCTTTCTGGAGGATAC 
AACTGGC^GGATCTTTGAGAGTGAAGTGAGGTATCAGTGTAACCCGGGCTATAAGTCAGTCGGAAGTCCT 

GTATTTGTCTGCC^GCC^TCGCCACTGGCACAGTGAATCCCCTCTGATGTGTGTTCCTGTCGACTGTG 

GAAAACCTCCCCCGATCCAGAATGGCTTCATGAAA 

TTTCTGTAATGAGGGTTATGAGCrTGTT^ 

AAGAAGTCAAATCCAAAGTGCATGCCTGCCAAGTCCCC^ 

TAAAGGAGTTGACCACCGAGGTAGGAGTTGTGACATTTTC 

CTCTGTCCTGAAATGCTTGCC^TC^ 

ACCCCACCTCCCCTAATTTCCTTTGGTGTCCCCATTCCTTCTTCTGCTCTTCATTTTGGAAGTACTGTCA 

AGtATTCTTGTGTAGGTGGGTTTTTCCTAAGAGGAAATTCTACCACCCTCTGCCAACCTGATGGCACCTG 

GAGCTCTCCACTGCCAGAATGTGTTCCAGTAGAATGTCCCCAACCTGAGGAAATCCCCAATGGAATCATT 
GATGTGCAAGGCCTTGCCTATCTCAGCACAGCTCTC 

ATACTACC^CCCTTTGTGGAGAAAATGGTCACTGGCTTGGAGG^^ 

CCTGAAACCCAAGGAGATTTTGAATGGCAAATTCTCTTACACGGACCTACACTATGGACAGACCGTTACC 
TACTCTTGCAACCGAGGCTTTCGGCTCGAAGGTCCCAGTGCCTTGACCTGrTTAGAGACAGGTGATTGGG 
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ATGTAGATGCCCCATCTTGCAATGCCATCCACTGTGATTCCCCACAACCCATTGAAAATGGTTTTGTAGA 
AGGTGCAGATTACAGCTATGGTGCCATAATCATCTACAGTTGCTTCCCTGGGTTTCAGGTGGCTGGTCAT 
G CCATGCAG ACCTGTGAAG AGTCAGGATGGTCAAGTTCCATC CCAACATGT ATG CCAATAGACTGTGGCC 
TCCCTCCTCATATAGATTTTGGAGACTGTACTAAACTCAAAGATGACCAGGGATATTTTGAGCAAGAAGA 
CGACATGATGGAAGTTCCATATGTGACTCCTCACCCTCCTTATCATTTGGGAGCAGTGGCTAAAACCTGG 
GAAAATACAAAGGAGTCTCCTGCTACACATTCATCAAACTTTCTGTATGGTACCATGGTTTCATACACCT 
GTAATCCAGGATATGAACTTCTGGGGAACCCTGTGCTGATCTGCCAGGAAGATGGAACTTGGAATGGCAG 
TGCACCATCCTGCATTTCAATTGAATGTGACTTGCCTACTGCTCCTGAAAATGGCTTTTTGCGTTTTACA 
GAGACTAGCATGGGAAGTGCTGTGCAGTATAGCTGTAAACCTGGACACATTCTAGCAGGCTCTGACTTAA 
GGCTTTGTCTAGAGAATAGAAAGTGGAGTGGTGCCTCCCCACGCTGTGAAGCCATTTCATGCAAAAAGCC 
AAATCCAGTCATGAATGGATCCATCAAAGGAAGCAACTACACATACCTGAGCACGTTGTACTATGAGTGT 
G AC C CCGGATATGTGCTGAATGGCACTGAGAGGAGAACATG CCAGGATGACAAAAACTGGGATGAGGATG 
AGCCCATTTGCATTCCTGTGGACTGCAGTTCACCCCCAGTCTCAGCCAATGGCCAGGTGAGAGGAGACGA 
GTACACATTCC^AAAAGAGATTGAATACACTTGCAATGAAGGGTTCTTGCTTGAGGGAGCCAGGAGTCGG 
GTTTGTCTTGCCAATGGAAGTTGGAGTGGAGCCACTCCCGACTGTGTGCCTGTCAGATGTGCCACCCCGC 
CACAACTGGCCAATGGGGTGACGGAAGGCCTGGACTATGGCTTC?VTGAAGGAAGTAACATTCCACTGTCA 
CGAGGGCTACATCTTGCACGGTGCTCCAAAACTCACCTGTCAGTCAGATGGCAACTGGGATGCAGAGATT 
CCTCTCTGTAAACCAGTCAACTGTGGACCTCCTGAAGATCTTGCCCATGGTTTCCCTAATGGTTTTTCCT 
TTATTCATGGGGGCCATATACAGTATCAGTGCTTTCCTGGTTATAAGCTCCATGGAAATTCATCAAGAAG 
GTGCCTCTCCAATGGCTCCTGGAGTGGCAGCTCACCTTCCTGCCTGCCTTGCAGATGTTCCACACCAGTA 
ATTGAATATGGAACTGTCAATGGGACAGATTTTGACTGTGGAAAGGCAGCCCGGATTCAGTGCTTCAAAG 
GCTTCAAGCTCCTAGGACTTTCTGAAATCACCTGTGAAGCCGATGGCCAGTGGAGCTCTGGGTTCCCCCA 
■\. CTGTGAACACACTTCTTGTGGTTCTCTTCCAATGATACCAAATGCGTTCATCAGTGAGACCAGCTCTTGG 
. .. AAGGAAAATGTGATAACTTACAGCTGCAGGTCTGGATATGTCATACAAGGCAGTTCAGATCTGATTTGTA 
CAGAGAAAGGGGTATGGAGCCAGCCTTATCCAGtCTGTGAGCCCTTGTCCTGTGGGTCCCCACCGTCTGT 
CGCCT^TGCAGTGGCAACTGGAGAGGCACACACCTATGAAAGTC 

TATACGATGGATACAGATACAGATACATTCACCTGTCAGAAAGATGGTCGCTGGTTCCCTGAGAGAATCT 
CCTGCAGTCCTAAAAAATGTCCTCTCCCGGAAAACATAACACATATACTTGTACATGGGGACGATTTCAG. 
. TGTGAATAGGCAAGTTTCTGTGTCATGTGCAGAAGGGTATACCTTTGAGGGAGTTAACATATCAGTATGT 
CAGCTTGATGGAACCTGGGAGCCACCATTCTCCGATGAATCTTGCAGTCCAGTTTCTTGTGGGAAACCTG 
AAAGTCCAGAACATGGATTTGTGGTTGGCAGTAAATACAC^ 
/ GCCTGGCTATGAACTAGAGGGGAACAGGGAACGTGTCTGCCAGGAGAACAGACAGTGGAGTGGAGGGGTG 
GGAATATGCAAAGAGACCAGGTGTGAAACTC(^CT^ 

GGACGACTGGACCCAACGTGGTATATTCCTGCAACAGAGGCTACAGTCTTGAAGGGCCATCTGAGGCA 

CTGCACAGAAAATGGAACCTGGAGCCACCCAGTCCCTCTCTGCAAACCAAA.TCCATGCCCT 

GTGATTCCCGAGAATGCTCTGCTGTCTGAAAAGGAGTTTTATGTTGATCAGAATGTGTCCATCAAATGTA 

GGGAAGGTTTTCTGCTGCAGGGCCACGGCATCATO 

CGCCAAATGTGAAAAAATCTC21TGTGGTCCAC 

TATCAATATGGAGACATGATCACCTACTCATGT^ 

TTTGTTTAGAAAATGGAACATGGACATCACCTCCT^ 

TGGGGGCATCTGCC^CGCCOU^TGCTTGT^ 

CCAATCTGCATTCTTCCCTGTCTGAACGGAGGTCGCTGTGTGGCCCCTTACCAGTGTGACTGCCCGCCTG 
GCTGGACGGGGTCTCGCTGTCATACAGCTGTTTGCCAGTCTCCCTGCTTAAATGGTGGAAAATGTGTAAG 
ACC^AACCGATGTCACTGTCTTTCTTCT^^ 

TA ACCACTGCACGACCATCTGGCTCTCCCAAAAGCAGGATCATCTCTCCTCGGTAGTGCCTGGGCATCGT 
GGAACTTATGCAAAGAAAGTCCAACATGGTGCTGGGTCTTGTTTAGTAAACTTGTTACTTGGGGTTACTT 
TTTTTATTTTGTGATATATTTTGTTATTCCTTGTGACATACTTTCTTACATGTTTCCATTTTTAAATATG 
CCTGTATTTTCTATATAAAAATTATATTAAATAGATGCT 

TGTCTATTGGGAAAGTTCCTGGTACACATTTTTATTCAGTTACTTAAAATGATTTTTCCATTAAAGTATA 
TTTTGCTACTAAATAAA&AAAA 



The sequence of NOV2b was derived by laboratory cloning of cDNA fragments, by in silico 
prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
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sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
sequences available in CuraGen's proprietary sequence databases or in the public human 
sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The DNA sequence and protein sequence for a novel polydom-like gene were obtained by 
SeqCallingTM Technology and are reported here as NOV2b. These methods used to amplify 
NOV2b cDNA are described in the Example 2. 

The NOV2b polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is 3568 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 2D. The 
SignalP, Psort and/or Hydropathy results predict that NOV2b has a signal peptide and is likely to 
be localized extracellularly with a certainty of 0.3846. In alternative embodiments, aNOV2b 
polypeptide is located to the lysosome (lumen) with a certainty- of 0.1900, the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The SignalP predicts a likely cleavage site for aNOV2b peptide between 
amino acid positions 16 and 17, i.e. at the dash in the sequence VSG-WA. 



Table 2D. Encoded NOV2b Protein Sequence (SEQ ED NO:8) 



MRRIGAACWGLiALVSGWATFQQMSPSRNFSFMjFPETAP^ 
ERI^LVFLVDDSSSVGEVNFRSEIJVIFVliK^ 
EIPAISYRGGGTYTKGAFQQAAQILLHARENSTKWFLITO 
NDMASTPKEEHCYIiLHSFEEFEALARRALHEDLPSGS 

EKG YYGKGLQYECTACPS GTYKPEAS PGGI S S C I PCPDENHTS PPGS TS PEDCVCREGYRASGQTCELVHCPALKP 

PKNGYFIQITOCNNHFNAACGVRCHPGFDLVGSSIILCL^ 

TTCLVACTEGYRI^GSDKLTCQGNSQWDG^ 

S GVKEMLRCTTSGKWNVGVQAAVCKDVEAPQINCPKD IEAKTLEQQDS JU^VTWQI PTAKDNSGEKVSVRVHP AFTP 
PYLFPIGDVAIVYTATOLSGNQASCIFHIKVro^ 

SHTQ^DLFPQGETXVQYTATDPSGNNRICDIHIVMKGSPCEIPFTPVN^ 

TDKYYCAYEDGVWKPTYTTEWPDCAKKRFANHGFKS FEMFYKAARCDDSDLMKKFSEAFETTIjGKMVPSFCSDAED 
IDCRLEEi^TKXYCLEYNYDYENGFAI GPGGWGAANRIiD YS YDDFIJDTVQETATS IGNAKSSRI KRS APLSDYKIK 
LIFNITASVPLPDERM3TLEWENQQRLI^TLETITNKLKRTLNTO 

SVXjRGRMCVNCPLGTyyNLEHFTCTSCRIGSYQDEEGQLECKLCPSGMYTEYIHS 
TCTSCPLGTYQPKFGSRSCLSCPENTSTVKRGAWISACG^ 

PFYGTTPFAGSRSITECSSFSSTFSAAEESVVPPASLGHIKKRHEISSQASHECFFNPCHNSGTCQQLGRGYVCLC 
PLGYTGLKCETDIDECSPLPCIJOTGVCKDLVGEFICECPSff 

QPGFSGKRCETG^QLSVINm^AVCEDQVGGFLCKCPPGFLGTRCGKNVDECI^QPCKNGATCKDGANSFRCL^ 

AA.GFTGSHCELNINECQSNPCRNQATCVDEIiNSYSCKCQPGFSGKRCETEQSTGFlNn^ 

LHALTCTFWMKSSDDMNYGTPISYAVDNGSDOTLLLTDYNGWVLYVNGREKITOCP 

WRVYINGELSDGGTGLSIGKAIPGGGALVliGQEQDKKGEGFNPAESFVGSISQIjNLWDYvLSPQQVKSLATSCPEE 

LSKGNVLAWPDFLSGIVGKVKIDSKSIFCSDCPRLGGSVPHLRTASEDLKPGSKVl^FCEPGFQLVGNPVQYCLNQ 

GQWTQPLPHCERIRCGVPPPLENGFK^ADDFYAGSTVTYQCNNGYYLLGDSRMFCTDNGSWNGVSPSCIJSVDECAV 

GSDCSEHASCLNVDGSYICSCVPPYTGDGKNCAEPIKCKAPGNPENGHSSGEIYWGAEVTFSCQEGYQLMGW 

TCLESGEWNHLIPYCKAVSCGKPAIPENGCIEELAFTFGSKVTYRC2^GYTIjAGDKESSCLANSSWSESPPVCEPV 

KCSSPENimGKYILSGLTYLSTASYSCDTGYSLOJ3PSIIECTASGIWDRAPPACHLVFCGEPPAIF33AVTTGNNF 

TFRNTVTYTCKEGYTIiAGIjDTIECLADGKWSRSDQQCIAVSCDEPPIVDHASPETAHR^ 
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NSQLLCNAQGKWPPEGQDMPRCIi^FCEKPPSVSYSILESV^ 

VmPSPMSIQCIPWCGEPPSIMNGYASGSNYSFGAMVAYSCNKGFYIKGEKKSTCEAT^ 
PKVENGFLEHTTGRIFESET^YQCNP 

SKVQFFCNEGYELVGDS SWTCQKSGKWNKKSNPKCMPAKCPEPPLLENQLVLKELTTEVGWTFS CKEGHVLQGPS 

VLKCLPSQQV^SFPVCKIVLCTPPPLISFG^ 

VPVECPQPEEIPNGIIDVQGIAYLSTALYTC 

TDLHYGQTVTYS CNRGFRLEGPSALTCLETGDVTOVDAPSOTAIHODSPQPIENGFVEGADYSYGAI II YSCFPGFQ 
VAGHAMQTCEESGWSSSIPTCMPIDCGLPPHIDFGDCTKiKDDQGYFEQEDDMMEV 

TKES PATHS SNFLYGTMVSYTCNPGYELLGNPVLICQEDGTWNGS APS C I S IECDLPTAPENGFLRFTETSMGS AV 
QYS CKPGHILAGSDLRLCLENRKWSGAS PRCEAI S CKKPNPVMNGS IKGSNYTYLSTLYYECDPGYYLKTGTERRTC 
QDDKNWDEDEPI C I PVDCS S PPVSANGQVRGDEYTFQKEIE YTCNEGFIjLEGARSRVCLANGS WSGATPDCVPVRC 
ATPPQL2tfSFGVTEGLDYGFMK32VT 

GGHIQYQCFPGYKLHGNSSRRCLSNGSWSGSSPSCLPC^ 

ITCEADGQWSSGFPHCEHTSCGSLPMIPNAFISETSSWKENVITYSCRSGYVIQGSSDLICTEKGWSQPYPVCEP 
LSCGSPPSVANAVATGEAHTYESEVK^ 

DFSVl^QVSVSCAEGYTFEGVNISVCQLDGTWEPPFSDESCSPVSCGKPESPEHGFVVGSKYTFESTIIYQCEPGY 
ELEGNRERVCQENRQWSGGVAICKETRCETPLEFLNGKA^ 

PVPLCKPNPCPVPFVIPENALLSEKEFYVDQNVS IKCREGFLLQGHGI ITCNPDETWTQTSAKCEKISCGPPAHVE 
NAI ARGVHYQYGDMITYS CYSGYKLEGFLRSVCLENGTWTS PPI CRAVCRFPCQNGGI CQRPNACS CPEGWMGRLC 
EEPICILPCLNGGRCVAPYQCDCPPGWTGSRCHTAVCQSPCLNGGKCWPNRCHCLSSWTGHNCSRKRRTGF 



SNP variants of NOV2 are disclosed in Example 3 . 

5 NOV2 Clones 

Unless specifically addressed as NOV2a or NOV2b, any reference to NOV2 is assumed to 
encompass all variants. 

£ 1 The amino acid sequence of NOV2 has high homolgy to other proteins as shown in Table 

2EF 

Table 2E. BLASTX Results from Patp Database for NOV2 



Sequences Producing High-Scoring Segment Pairs: 


High 
Score 


Smallest 

Sum 
ProbP(N) 


patp:AAM93954 Human polypeptide, 


8375 


0.0 


patp:AAB94754 Human protein sequence 


7012 


0.0 


patp:AAU 1 6963 Human novel secreted protein 


6452 


0.0 


patp:AAUl 8 126 Novel human uterine motility-association po... 


6452 


0.0 


patp:AAG66398 Receptor 222 - Unidentified 


5577 


0.0 



10 

In a search of sequence databases, it was found, for example, that the NOV2a nucleic acid 
sequence has 2414 of 2422 bases (99%) identical to a gbrGENBANK- 
ID:HST000009|acc:AL079279.1 mRNA from Homo sapiens (Homo sapiens mRNA full length 
insert cDNA clone EUR03MAGE 2481 14). Further, the full amino acid sequence of the 
15 disclosed NOV2a protein of the invention has 2895 of 3567 amino acid residues (81%) identical 
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to, and 3181 of 3567 amino acid residues (89%) similar to, the 3567 amino acid residue 
ptnr :TREMBLNEW-ACC: AAG32 1 60 protein from Mus musculus (Mouse) (POLYDOM 
PROTEIN PRECURSOR). 

In a similar search of sequence databases, it was found, for example, that the NOV2b 
nucleic acid sequence has 7556 of 9127 bases (82%) identical to a gb:GENBANK- 
ID:AF206329|acc: AF206329. 1 mRNA from Mus musculus (Mus musculus polydom protein 
mRNA, complete cds). Further, the full amino acid sequence of the disclosed NOV2b protein of 
the invention has 2902 of 3565 amino acid residues (81%) identical to, and 3189 of 3565 amino 
acid residues (89%) similar to, the 3567 amino acid residue ptnr:SPTREMBL-ACC:Q9ES77 
protein from Mus musculus (Mouse) (POLYDOM PROTEIN PRECURSOR). 

Additional BLASTP results are shown in Table 2F. 





Table 2F. NOV2 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


Q9ES77 


POLYDOM PROTEIN 
PRECURSOR -Mus 
musculus (Mouse) 


3567 


289/3567 
(81%) 


3181/3567 
(89%) 


0.0 


BAB55420 


CDNAFU 14964 FIS, 
CLONE PLACE4000581, 
MODERATELY SIMILAR 
TO FIBROPELLIN I 
PRECURSOR -Homo 
sapiens (Human) 


1316 


1255/1316 
(95%) 


1267/1316 
(96%) 


0.0 


AAH08135 


POLYDOMAIN PROTEIN 
- Mus musculus (Mouse) 


669 


534/668 
(79%) 


594/668 
(88%0 


0.0 


Q9CUT3 


48334 13O10RIK PROTEIN 
- Mus musculus (Mouse) 


601 


483/601 
(80%) 


538/601 
(89%) 


2.4e-298 


Q9H284 


SEROLOGICALLY 
DEFINED BREAST 
CANCER ANTIGEN NY- 
BR-38 - Homo sapiens 
(Human) 


481 


458/482 
(95%) 


' 462/482 
(95%) 


1.8e-261 



A multiple sequence alignment is given in Table 2G, with the NOV2 protein of the 
invention being shown in lines 1 and 2, in a ClustalW analysis comparing NOV2 with related 
protien sequences of Table 2F. 
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Table 2G. ClustalW Analysis of NOV2 

1 . SEQ ID NO.: 6 NOV2a 5 . SEQ ID NO.: 49 AAH08 1 3 5 

5 2. SEQ ID NO.: 8 NOV2b 6. SEQ ID NO.: 50 Q9CUT3 

3. SEQ ID NO.: 47 Q9ES77 7. SEQ ID NO.: 51 Q9H284 

4. SEQ ID NO.: 48 BAB55420 

10 NOV2a . 1 

NOV2b 1 

Q9ES77 MWSRLAFCCWAIjALVSGWTNFQPV 60 

BAB55420 1 

AAH08135 1 

15 Q9CUT3 1 

Q9H2 84 1 

NOV2a 1 

NOV2b ! 

20 Q9ES77 KVERLGRAFRSRVRRLRELSGSLELVFLVDESSSVGQTNFIiNELKFVRKLLSDFPVVSTA 120 

BAB55420 1 

AAH08135 1 

Q9CXJT3 . 1 

Q9H284 1 

25 

NOV2a 1 

NOV2b ! 
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CPFYGTi] 
GTteTPS 
GTWTPS 



3TP 3009 

pAGSRSITECSSPSSTFSAA 1167 

3462 

|FAGSRSITECSSFSSTFSAA 937 

564 
496 



481 



VIEYGTVNGTDFDCGKAARIQCFKGFKLLGLSEITCEADGQ 



eeswppaslghikkrheissqashecf; 

vcravcrf 
eeswppaslghikkrheissqvfhecf: 

vcravcrf 

VCRAVCRF 3 



lEsgT^OLGg 
|SeTjgQ: 

BgS 



SHTSCgSLPMI 3 069 
§T 1227 




481 



didecspE 

P ICI 

DIDECSPfi 

P ICI 

P ICI 




XiNINECQS; 

gHTAT CQjS 

■EENINECSS-S 

RjHTAT CQS 

fSRgHTAT CQS 




_ 3129 

IQATgVDELNS 1287 

GKjljR---p 3545 

:GIjVBGVAG 1057 
SGGK ■ IR- - 
LfigGGKgl 



HR- 



--P 647 
--P 579 



481 




3189 
1347 

g sSS?^.^!?!!?!!!^ CKCPPGFLGTRC ™^ 

SRKRRAGL _ 669 

601 

481 



lWTcHD ISRKRRAGL 
■FVeLHiE 



LVHG 



NOV2a 
NOV2b 
Q9ES77 
45 BAB55420 
AAH08135 
Q9CUT3 
Q9H284 



~ ~~ 669 

481 



NOV2a 

NOV2b 

Q9ES77 

BAB55420 

AAH08135 

Q9CUT3 

Q9H284 



1527 
3567 

WKVYIDG 1297 

669 

601 

481 
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NOV2 a EKEFYVDQNVS IKCREGFLLQGHGI ITCNPDETWTQTS AKCEKI S CGPPAHVENAIARGV 3429 

NOV2b ELSDGGTGLS IGKAIPGGGALVLGQEQDKKGEGFNPAESFVGSISQLNLWDYVLSPQQW 1587 

Q9ES77 3567 

BAB55420 KLSDGGAGLSVGLPIPG MF 1316 

5 AAH08135 669 

Q9CUT3 601 

Q9H284 481 

NOV2 a HYQYGDMI TYS CY SGYMLEGFLRS VCLENGTWTS PP I CRAVCRFPCQNGGI CQRPNACS C 3489 

10 NOV2b SLATSCPEELSKGNVLAWPDFLSGIVGKVKIDSKSIFCSDCPRLGGSVPHLRTASEDLKP 1647 

Q9ES77 3567 

BAB55420 1316 

AAH08135 669 

Q 9 CUT 3 6 01 

15 Q9H284 481 

NOV2 a PEGWMGRLCEEPICILPCLNGGRCVAPYQCDCPPGWTGSRCHTAVCQSPCLNGGKCVRPN 3 549 

NOV2b GSKVNLFCEPGFQLVGNPVQYCLNQGQWTQPLPHCERIRCGVPPPLENGFHSADDFYAGS 1707 

Q9ES77 3567 

20 BAB55420 1316 

AAH08135 669 

Q9CUT3 601 

Q9H284 481 

25 NOV2a RCHCLS S WTGHNCSRKRRTGF = 3 570 

*. NOV2b TVTYQCNNG YYLLGDS RMFCTDNGS WNGVS P S CIiDVDE CAVG S DCSEHAS CLNVDGS YI C 1767 

X Q9ES77 3567 

BAB55420 1316 

^ AAH08135 669 

^ 30 Q9CUT3 601 

t ;;;. , Q9H284 48 1 

NOV2a 3570 

NO\?2b S CVPPYTGDGKNCAEP IKCKAPGNPENGHS SGE I YTVGAEVTF S CQEGYQIjMGVTKI TCL 1827 

35 Q9ES77 3567 

BAB55420 1316 

AAH08135 ; 669 

Q9CUT3 ' 601 

Q9H284 481 

40 

N0V2a 3570 

N0V2b E S GE WNHLI PYCKAVS CGKP AI PENGC IEELAFTFGS KVTYRCNKGYTLAGDKES S CLAN 1887 

Q9ES77 3567 

BAB55420 1316 

45 AAH08135 669 

Q 9 CUT 3 601 

Q9H284 481 

N0V2a 3570 

50 N0V2b SSWSHSPPVCEPVKCSSPENINNGKYILSGLTYLSTASYSCDTGYSLQGPSIIECTASGI 1947 

Q9ES77 3567 

BAB55420 1316 

AAH08135 669 

Q 9 CUT 3 601 

55 Q9H284 481 

N0V2a : 3570 
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09^77 ^^f^^ 2Qo7 

BAB55420 ~ 3567 

AAH08135 111111.1111111 1 1316 

5 Q9CUT3 669 

Q9H284 ~ " 601 

NOV2a 

10 Q9ES77 !f DQ ?^^ 206? 

BAB55420 llllllll.Hl 3567 

AAH08135 1111.11 11 1316 

Q9CUT3 1111111 669 

Q9H284 ----- -- 601 

15 481 

NOV2a 

BAB55420 1.1111 1 1 3567 

20 AAH08135 111111111" "1 1316 

Q9CTJT3 111.1. 669 

Q9H284 I ~ 601 

NOV2a 

25 Q9ES77 QWN fSPMSIQCIPVRCGEPPS I^G^GSNis^iYS^^KG^TC^TG Illy 

BAB55420 1111111 3567 

AAH08135 1.1111 1316 

Q9CUT3 l-lllll 1 " 669 

30 Q9H284 ~~~ 601 



NOV2a 

Q9ls77 °^ll T ^ 22™ 

35 BAB55420 3567 

AAH08135 111.11 1 1 1316 

Q9CUT3 111J1 ~ 669 

Q9H284 601 

t _ 

40 NOV2a 

Q9ES77 ^f™^^^^ 230? 

BAB55420 11111111 1 1 " 3567 

AAH08135 111111111-' _ 1316 

45 Q 9 CUT 3 ~~~ ~" 669 

Q9H284 601 

NOV2a 

50 Q°277 ^f^^f*^^ 

BAB55420 111111.1 " 3567 

AAH08135 1111.1 1 1316 

Q9CUT3 1.111 ~ 669 

Q9H284 _ " "~ 601 

55 481 

NOV2a 

NOV2b MFFVCKIVI^P 3 ^70 
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Q9ES77 3567 

BAB55420 1316 

AAH08135 1 669 

Q9CUT3 601 

5 Q9H284 481 

N0V2a . 3570 

N0V2b PLPECVPVECPQPEE IPNGI IDVQGLAYLS TALYTCKPGFELVGNTTTLCGENGHWLGGK 2487 

Q9ES77 3567 

10 BAB55420 1316 

AAH08135 669 

Q9CUT3 601 

Q9H284 481 

15 NOV2a 3570 

NOV2b PTCKAIECLKPKSILNGKFSYTDLHYGQTVTYSCHRGFRI^ 2547 

Q9ES77 . 3567 

BAB55420 1316 

AAH08135 669 

20 Q9CUT3 601 

Q9H284 481 

NOV2a 3570 

NOV2b • . CNAIHCDSPQPIENGFVEGADYSYGAIIIYSCFPGFQVAGHAMQTCEESGWSSSIPTCMP 2607 

25 Q9ES77 3567 

BAB55420 1316 

AAH08135 669 

Q 9 CUT 3 601 

Q9H284 481 

30 

N0V2a 3570 

N0V2b IDCGLPPHIDFGDCTKLKDDQGYFEQEDDMMEVPYVT^ 2667 

^ Q9ES77- 3567 

BAB55420 1316 

35 AAH08135 669 

Q9CT7T3 601 

Q9H284 481 

NOV2a •-- 3570 

40 NOV2b HS SNFLYGTIWS YTCNPGYELLGNPVLI CQEDGTWNGS APS C I S IECDLPTAPENGFLRF 2727 

Q9ES77 ; 3567 

BAB55420 1316 

AAH08135 669 

Q 9 CUT 3 601 

45 Q9H284 481 

NOV2a . 3570 

N0V2b TETSMGS AVQYS CKPGHILAGSDLRLCIiENRKWSGAS PRCEAI SCKKPNPVMNGS IKGSN 2 787 

Q9ES77 3567 

50 BAB55420 1316 

AAH08135 669 

Q9CUT3 601 

Q9H284 481 

55' NOV2a 3570 

NOV2b YTYLS TLYYE CDPG YVLNGTERRTCQDDKNWDEDE P I C I PVDCS S PPVS ANGQVRGDE YT 2847 

Q9ES77 3567 
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BAB55420 

AAH08135 llllll ~"_ "~ 1316 

Q9CUT3 llllll' " _ 669 

Q9H284 ~ ~~ 601 

NOV2a 

NOV2b FQKEIEYTCNEGFI^EGARSRVCLANGSWSGATPDCVPVRCA 2907 

Q9ES77 

BAB55420 llllllll ~ 3567 

AAH08135 "III _~ 1 1316 

Q9CTJT3 " 669 

Q9H2 84 " 601 

_ 4Ql 

NOV2a 

NOV2b KEVTFHCHEGYIMGAPKIjTCQSDGNVroAErPLCiCPVNCG 2967 

Q9ES77 — — — _ — 

BAB55420 llllllll -llll ~ " 3567 

AAH08135 ^ 1111 1 1316 

Q9CUT3 zzzzzzzzzzrzzz"_ ~ 669 

Q9H284 " 601 

N0V2a 

N0V2b I QYQCFPGYKLHGN S SRRCLSNGS WS GS S P S CLP CRCS TPVIEYGTVNGTDFDCGKAAR I 3027 
Q9ES77 — — 

BAB55420 ZZZZ-ZZZZZ 3567 

AAH08135 lllllll llllllll" 'l" 1316 

Q9CTJT3 _ ~ ~ 669 

Q9H284 " ~ "~ " 601 

4gi 

N0V2a , 

N0V2b QCFKGFKIiGLSEITCEM^ 3087 

Q9ES77 

BAB55420 --Ill-Ill ~~~ 3567 

AAH08135 ~ 1316 

Q9CTJT3 H__ " 669 

Q9H284 _ 601 

"~ 481 

N0V2a 

NOV2b RSGWIQGSSDLICTEKGVWSQPYPVCE^ 3 * 7 ° 

Q9ES77 _ _ ^_ 

bab5542o ZZZZZZZZZZZZZ 3567 

AAH08135 ZZZZZZZZ 1316 

Q9CT7T3 11-11 " 669 

Q9H284 601 

48i 

N0V2a 

N0V2b GYTMDTDTDTFTCQKDGR WFPER JSCS PKKCPLPENI THILVHGDDFS VOTQVS VS CAEG 320^ 
Q9ES7 7 

bab5542o ZZ Z_ZZZZZZ_ZZZZZZ I 3567 

AAH08135 I" _ 1316 

Q9OTT3 llll-lllll I 669 

Q9H284 " 601 

481 

N0V2a 

N0V2b ^FEGVmsVCQI^GTWEPPFSDESCSPVSCGKPESPEHGF^ 3267 

Q9ES77 

BAB55420 _ 3567 
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AAH08135 : 669 

Q9CUT3 601 

Q9H284 481 

5 NOV2a 3570 

NOV2b YELEGi^ERVCQEHRQWSGGVAICKETRCETPIiEFIiN^ 332 7 

Q9ES77 . 3567 

BAB55420 1316 

AAH08135 669 

10 Q 9 CUT 3 601 

Q9H284 481 

NOV2a 3570 

NOV2b LEGPSEAHGTENGTWSHPVPLCKPNPCPVPFVIPEHALLSEKEFYVDQNVSIKCREGFLL 3387 

15 Q9ES77 3567 

BAB55420 1316 

AAH08135 669 

Q9CUT3 601 

Q9H284 481 

20 

NOV2a 3570 

NOV2b QGHGI ITCNPDETWTQTS AKCEKI SCGPPAHVENAIARGVHYQYGDMI TYSCYS GYMLEG 3447 

Q9ES77 3567 

BAB55420 1316 

25 AAH08135 669 

Q 9 CUT 3 6 01 

Q9H284 481 

NOV2a : = 3570 

-30 NOV2b FLRSVCLENGTWTS PP ICRAVCRFPCQNGGI CQRPNACS CPEGWMGRLCEEPI CI LPCLN 3 507 

Q9ES77 3567 

-BAB55420 1316 

AAH08135 669 

Q 9 CUT 3 601 

35 Q9H284 481 

NOV2a 3570 

NOV2b GGRC^APYQCDCPPGWTGSROTTAVCQSPCI^ 3567 

Q9ES77 3567 

40 BAB55420 1316 

AAH08135 669 

Q 9 CUT 3 601 

Q9H2 84 481 

45 NOV2a - 3570 

NOV2b F 3568 

Q9ES77 - 3567 

BAB55420 - 1316 

AAH08135 - 669 

50 Q9ctrr3 - eoi 

Q9H284 - 481 
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Domain results for NOV2 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 2H with the statistics and 
domain description. These results indicatee that the NOV2 polypeptides have properties similar 
to those of other proteins known to contain these domains. 



Table 2H. Domain Analysis of NOV2 



PSSMs Producing Significant Alignments 



Von Willebrand Factor Type A (vwa) : domain 1 of i, from 80 to 



Score 
(bits) 



86.8 



vwa 
NOV2a 

NOV2a 

NOV2a 

NOV2a 

NOV2a 



DivPLlDGSgSxgsqnPervKdFvervverLdvgprdkkeedavrVg 
+++||+| |+| +++ + | + | ++++ +++ + + + 

ELVFLVDDSS S VGEVNFRSELMFVRKLLSDFPWP- TA TRVA 

lvQYSdnvrtEikf klndygnk devlqalqkiryedyygggg 

++++ | ++ + ++ ++ + ++ ++++ + +++ + ++ * raresra 

IVTFSSKNYV- - - VPRVDYISTrrarqhkcALLLQEIPAIS - - - - YRGGG 

tnTgaALqywmlfteasGsRiepvaeegapkvlVvlTDGrsqddpsDT 
+ I +1 + ++ + + +| ++ ++ ++ ++I I I ++++ 

TYTKGAFQQAAQILLH AR ENSTKWFLITDGYSNGG 

idirdvlnelkkeagvevfaiGvGnadnnnleeLrelAskpd dhvfkvs 
+ + +++++++ +++++++ | + + + ++(+ +(+ + +++ + ++ 

-DPRPIAASLRD-SGVEIFTFGIWQG-N- -IRELNDMASTPKeEHCYLLH 



dfealidtlgelL 
++++ + ++++ 
SFEEFEALVALC 



(SEQ ID NO .-52} 
(SEQ ID NO: 6) 



pentaxin: domain 1 off i, from 1469 to 1607 



E 
Value 



4.5e-22 



Pentaxin 
NOV2a 

NOV2a 



75.5 | 7.5e^2T 



SYaTkkPlkDNElLifkekdgqYslyvggaPqLevtfkvkeefvaPv 
I I ++ + I I + 1 + ++ +++++ +++ + + ++ 

SYAVDN-GSDNTLLL- - TD YNGWVL YVNGR - - EKITNCPSVNDGRWH 

HiCtSWeSssGiaEfWVDGkhCpwvrkglkkGytvgaepsIiLGQEQDSy 
J + + l I I ++| +++ | + ++ +11 Mil 

HIAITWTSTGGAVD^VYINGE -LSDGGTGLS IGKAIPGGGALVLGQEQDKK 

GGgFdksQSlVGEigdln^yitPeelktvykgagple (SEQ ID NO:53) 

|+|+ | +|| ++ +++| |+| |+| ++++++ + + +1+1 I 

GEGFNPAESFVGSISQIiNLWDYVLSPQQVKSLATS - CPEE -LSKGNVLAW (SEQ ID NO:6) 



NOV2a 

sushi: domain 13 of 34, from 2145 to siqr 



73.7 3.8e-18 
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sushi 


Cp .pPdieNGrvsssgtyeypvGdtvtytCneGYrlvGsssitCted . 




|+++| ++||+ + + ++++ | + ++|++|++++|++ ++| ++ 


NOV2a 


CGePPSIMNGYASGS - NY S F - - GAMVAYS CNKGFY IKGEKKSTCEAT 




ggGgWsppllGelPkC (SEQ ID NO: 54) 




| + | ++++ | + | 


NOV2a 


--GQWSSPI PTC (SEQ ID WO: G) 



The NOV2 disclosed in this invention is expressed in at least the following tissues: 
adipose, adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, 
brain - substantia nigra, brain - thalamus, brain - whole, fetal brain, fetal kidney, liver, lung, heart, 
5 kidney, ascending colon, lymphoma - Raji, mammary gland/breast, pancreas, nasoepithelium, 
pituitary gland, placenta, prostate, cervix, salivary gland, skeletal muscle, small intestine, spinal 
cord, spleen, stomach, testis, thyroid, trachea, uterus. This information was derived by 
determining the tissue sources of the sequences that were included in the invention including but 
not limited to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 

10 The protein similarity information, expression pattern, and map location for the Polydom- 

like protein and nucleic acid disclosed herein suggest that this Polydom may have important 

-js structural and/or physiological functions characteristic of the epidermal growth factor (EGF) 
family. Therefore, the nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. For example, the compositions of 

15 the presnet invention will have efficacy for treatment of patients suffering from: cancers, 
congenital heart disease, inflammatory disorders, erythroid-megakaryocytic leukaemia, 
Vacuoliting megalencephalic leukoencephalopathy, chronic contact dermatitis, fibrosarcoma, 
wound healing, neoplasia, such as T-cell acute lymphoblastic leukemia/lymphoma, reproductive 
disorders, fetal arrhythmias, immune system disorders, disorders of coagulation, obesity, diabetes, 

20 asthma, arthritis, osteoporosis, and other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding the polydom-like protein of the invention, or fragments 
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. These materials are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 

25 diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
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; • ^ **** N ° V2 ^ ™ M >* each of which can 

be used as an immunogen. In one embodiment, a contemplated NOV2 epitope is from about 
amino acids 0 to 1 25. In another embodiment, a contended NOV2 epitope is from about 
annuo acids .30 to 250. m other specific embodiments, contemplated NOV2 epitopes are from 

-> about amino acids 250 to 3600. 

NOV3 

Another NOVX protein of the invention, referred to herein as NOV3, includes two novel 
tiansmem rane/mb-iilce protei, Thedisc.osed proteins have been named NOVSaartd NOV3„ 

> ^NO^aandNOVSbproteinsofmemventioncausegrowminhibitionof^coftwhen 

expressed exogenously. 

^NOVSaandNOVSbprotempredictedherearelocah^dextraceUularly. Therefore i, 
- ft* they are accessible to a diagnostic probe, and for tire various therapeutic applications 

described herein. 

At leas, the NOV3b transmembrane-lilce protein diseased in tins invention maps to 
chromosome 20. This information was assigned using OMIM, me electronic northern 
b.omformatic tool implemented by CuraOen Corporation, public ESTs, public literature 
references and/or genomic clone homologies. 

NOV3a 

tooneemb ^^=NOV3variantisNOV3a(al.ernativel y referredt„hereinas 
CG50273-01), which encodes a novel Uaa^brane-nke protein and includes me 870 nucleotide 

tdentified begmning with an ATG codon a. nudeotides 1-3 and ending with a TAA codon a. 
nudeotides 62S-630. P^ative untranslated regions downstieam fr om the termination codon and 
upstieam from the initiation codon are underlined in Table 3A, and the start and stop codons are 
in bold letters. 
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Table 3A. NOV3a Nucleotide Sequence (SEQ ID NO:9) 

ATGGGCTCCTGCTCCGGCCGCTGCGCGCTCGTCGTCCTCTGCGCTTTTCAGCTGGTGGTCGCCGCCCTGGAGAGGC 
AGGTGTTTGACTTCCTGGGCTACCAGTGGGCGCCCATCCTGGCCAACTTTGTCCACATCATCATCGTCATCCTGGG 
ACTCTTCGGCACCATCCAGTACCGGCTGCGCTATGTCATGGTGTACACGCTGTGGGCAGCCGTCTGGGTCACCTGG 
AACGTCTTCATCATCTGCTTCTACCTGGAAGTCGGTGGCCTCTTAAAGGACAGCGAGCTACTGACCTTCAGCCTCT 
CCCGGCATCGCTCCTGGTGGCGTGAGCGCTGGCeAGGCTGTCTGCATGAGGAGGTGCCAGCAGTGGGCCTCGGGGC 
CCCCCATGGCCAGGCCCTGGTGTCAGGTGCTGGCTGTGCCCTGGAGCCCAGCTATGTGGAGGCCCTACACAGTTGC 
CTGCAGATCCTGATCGCGCTTCTGGGCTTTGTCTGTGGCTGCCAGGTGGTCAGCGTGTTTACGGAGGAAGAGGACA 
GCTTTGATTTCATTGGTGGATTTGATCCATTTCCTCTCTACCATGTCAATGAAAAGCCATCCAGTCTCTTGTCCAA 
GCAGGTGTACTTGCCTGCGTA AGTGAGGAAACAGCTGATCCTGCTCCTGTGGCCTCCAGCCTTCAGCGACCGACCA 
GTGACAAT GACAGGAGCTCCCAGGCCTTGGGACGCGCCCCCACCeAGCACCCCCCAGGCGGCCGGCAGCACCTGCC 
CTGGGTTTTAAGTACTGGACACCAGCCAGGGCGGCAGGGCAGTGCCACGGCTGGCTGCAGCGTC AAGAGAGTTTOT 
AATTTCCTTTCTCTTAAAAAAAAAAAAAAAAAAA 



The sequence of NOV3a was derived by laboratory cloning of cDNA fragments, by in 
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
sequences available in CuraGen's proprietary sequence databases or in the public human 
sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The DNA sequence and protein sequence for a novel transmembrane-like gene were 
obtained by SeqCallingTM Technology and are reported here as NOV3a. These methods used to 
amplify NOV3a cDNA are described in Example 2. 

The NOV3a polypeptide (SEQ ID NO:10) encoded by SEQ ID NO:9 is 209 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 3B. The SignalP, 
Psort and/or Hydropathy results predict that NOV3a has a signal peptide and is likely to be 
localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative 
embodiments, a NOV3a polypeptide is located to the microbody (peroxisome) with a certainty of 
0.1026, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic 
reticulum (lumen) with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a 
NOV3a peptide between amino acid positions 29 and 30, i.e. at the dash in the sequence GAG- 
VL. 



Table 3B. Encoded NOV3a Protein Sequence (SEQ ID NO:10) 

MGSCSGRCALVVLCAFQLWAALERQV]?T)FLGYQW 
NVFIICFYliEVGGLLKDSELLTFSLSRHRSWTOERW 

LQI LXALLGFVCGCQWS VFTEEEDS FDF IGGFD PFPLYHVNEKP S SLLS KQVYLPA 
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NOV3b 

In an alternative embodiment," a NOV3 variant is NOV3b (alternatively referred to herein 
as CG50273-02), which includes the 632 nucleotide sequence (SEQ ID NO:l 1) shown in Table 
3C. An open reading frame for the mature protein was identified beginning with an GTC codon 
at nucleotides 2-4 and ending with a TAA codon at nucleotides 593-595. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions are 
underlined and found upstream from the initiation codon and downstream from the termination 
codon. 



Table 3C. NOV3b Nucleotide Sequence (SEQ ID NO:ll) 



gGTCCTCTGCGCTTTTCAGCTGGTCGCrc^^ 
C&TCCTGGCCA&CTTTGTCCACATCATCATCG 

CGGTGGCCTCTTAAAC^^ 

GCCAGGCTGTCTGC^TGAGGAGGTGCC^GG&GTGGGCCTC 
TGGCTGTGCCCTGGAGCCCAGCTATGTGGAGGCCCTAC^ 



The sequence of NOV3b was derived by laboratory cloning of cDNA fragments, by in 
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
sequences available in CuraGen's proprietary sequence databases or in the public human 
sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The cDNA coding for the NOV3b sequence was cloned by the polymerase chain reaction 
(PCR). Primers were designed based on in silico predictions of the full length or some portion 
(one or more exons) of the cDNA/protein sequence of the invention, or by translated homology of 
the predicted exons to closely related human sequences or to sequences from other species. The 
DNA sequence and protein sequence for a novel transmembrane-like gene were obtyained by 
exon linking and are reported here as NOV3b. These primers and methods used to amplify 
NOV3b cDNA are described in Example 2. 

The NOV3b polypeptide (SEQ ID NO:12) encoded by SEQ ID NO:l 1 is 197 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 3D. The 
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SignalP, Psort and/or Hydropathy results predict that NOV3b has a signal peptide and is likely to 
be localized in the membrane of the endoplasmic reticulum with a certainty of 0.6850. In 
alternative embodiments, a NOV3b polypeptide is located to the plasma meriibrane with a 
certainty of 0.6400, the Golgi body with a certainty of 0.4600, or the endoplasmic reticulum 
5 (lumen) with a certainty of 0. 1 000. The SignalP predicts a likely cleavage site for a NOV3b 
peptide between amino acid positions 13 and 14, i.e. at the dash in the sequence LER-QV. 

Table 3D. Encoded NOV3b Protein Sequence (SEQ ID NO:12) 

VLCAFQLVAALERQVFDFLG YQWAP I LANFVHI 1 1 VI LGLFGT I QYRLRYVMXT^L WAAVWVTWNVF 1 1 CFYLE VG 
GLLKDSELLTFSLSIUIRSWWRERWPGC 

GCQWSVFTEEEDSFDFIGGFDPFPL.YHVNEKPSSLLSKQVYLPA 



1 0 SNP variants of NOV3 are disclosed in Example 3. 

£ NOV3 Clones 

5* . Unless specifically addressed as NOV3a or NOV3b, any reference to NOV3 is assumed to 

encompass all variants. 

15 The amino acid sequence of NOV3 has high homolgy to other proteins as shown in Table 

3E. 



Table 3E. BLASTX Results from Patp Database for NOV3 


Sequences Producing High-Scoring Segment Pairs: 


High 
Score 


Smallest 
Sum 
ProbP 


patp: AAB628 1 0 Human nervous system associated protein NSPRT3 


1092 


2.3e-110 


patp:AAY94954 Human secreted protein clone iw66_l 


619 


3.0e-60 


patp:AAG78000 Human actin 14 


466 


4.9e-44 


patp:AAB9421 1 Human protein sequence 


425 


l.le-39 


patp:AAB2581 1 Human secreted protein 


317 


3.0e-28 



20 In a search of sequence databases, it was found, for example, that the NOV3a nucleic acid 

sequence has 572 of 704 bases (81%) identical to a gbrGENBANK- 

ID:AB030182|acc:AB030182.1 mRNA from Mus musculus (Mus musculus mRNA, complete 
cds, clone: 1-1 07). Further, the full amino acid sequence of the protein of the disclosed NOV3a 
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protein of the invention has 173 of 209 amino acid residues (82%) identical to, and 182 of 209 
amino acid residues (87%) similar to, the 208 amino acid residue ptnrrSPTREMBL- 
ACC:Q9JMG4 protein from Mus musculus (Mouse) (MRNA, COMPLETE CDS, CLONE:l- 
107). 

In a similar search of sequence databases, it was found, for example, that the NOV3b 
nucleic acid sequence has 514 of 618 bases (83%) identical to a gb:GENBANK- 
ID:AB030182|acc:AB030182. 1 mRNA from Mus musculus (Mus musculus mRNA, complete 
cds, clone:l-107). Further, the full amino acid sequence of the disclosed NOV3b protein of the 
invention has 165 of 196 amino acid residues (84%) identical to, and 173 of 196 amino acid 
residues (88%) similar to, the 208 amino acid residue ptnr:SPTREMBL-ACC:Q9JMG4 protein 
from Mus musculus (Mouse) (MRNA, COMPLETE CDS, CLONE: 1-1 07). 

Additional BLASTP results are shown in Table 3F. 





Table 3F. NOV3 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


Q9BQU8 


BA261N1 1.2.1 (NOVEL 
PROTEIN, ISOFORM 1) - 
Homo sapiens 


207 


207/209 
(99%) 


207/209 
(99%) 


1.4e-110 


Q9JMG4 


MRNA, COMPLETE CDS, 
CLONE: 1-107 
(C030019F02RIK. 
PROTEIN) - Mus musculus 
(Mouse) 


208 


173/209 
(82%) 


182/209 
(87%) 


1.0e-91 


Q9D8W0 


C030019F02RIK PROTEIN 
- Mus musculus (Mouse) 


208 


172/209 
(82%) 


181/209 
(86%) 


3.5e-91 


Q9D1V9 


C030019F02RIK PROTEIN 
- Mus musculus (Mouse) 


208 


172/209 
(82%) 


181/209 
(86%) 


3.5e-91 


Q9D0Q6 


2610200G18RIK PROTEIN 
.- Mus musculus (Mouse) 


207 


120/206 
(58%) 


144/206 
(69%) 


8.0e-60 



1 5 A multiple sequence alignment is given in Table 3G, with the NOV3 protein of the 

invention being shown in lines 1 and 2, in a ClustalW analysis comparing NOV3 with related 
protien sequences of Table 3F. 



20 



1. SEQIDNO.: 10 

2. SEQ ID NO.: 12 



Table 3G. ClustalW Analysis of NOV3 



NOV3a 
NOV3b 



5. SEQ ID NO.: 57 

6. SEQ ID NO.: 58 
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3. SEQ ID NO.: 55 

4. SEQ ID NO.: 56 



Q9BQU8 
Q9JMG4 



7. SEQ ID NO.: 59 



Q9D0Q6 



NOV3a 
N0V3b 
Q9BQU8 
Q9JMG4 
10 Q9D8W0 jj 
Q9D1V9 

Q9D0Q6 jSEl K IftfCKg 

N0V3a 
15 NOV3b 

Q9BQ08 

Q9JMG4 

Q9D8W0 

Q9D1V9 
20 Q9D0Q6 

N0V3a 

NOV3b 

Q9BQT78 
25 Q9JMG4 

Q9D8W0 

Q9D1V9 
• r- Q9D0Q6 

30 NOV3a 

NOV3b 

Q9BQTJ8 

Q9JMG4 

Q9D8W0 
35 Q9D1V9 

Q9D0Q6 




In a search of the Pfam database, there were no known domain results for NOV3. 

40 The NOV3 disclosed in this invention is expressed in at least the following tissues: bone 

marrow, brain - substantia nigra, brain - temporal lobe, brain - whole, heart, kidney, pancreas, 
astrocytoma, CNS, multiple sclerosis lesions, and uterus. This information was derived by 
determining the tissue sources of the sequences that were included in the invention including but 
not limited to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 

45 The protein similarity information, expression pattern, and map location for the 

transmembrane-like protein and nucleic acid disclosed herein suggest that this protein may have 
important structural and/or physiological functions characteristic of the transmembrane family. 
Therefore, the nucleic acids and proteins of the invention are useful in potential diagnostic and 
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therapeutic applications and as a research tool. For example, the compositions of the present 
invention will have efficacy for treatment of patients suffering from: cancer, trauma, regeneration 
(in vitro and in vivo), viral/bacterial/parasitic infections, neuroprotection, Von Hippel-Lindau 
(VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's 
disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple 
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain 
and other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding the transmembrane-like protein of the invention, or 
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the generation 
of antibodies that bind irnmunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
. Antibodies" section below. The disclosed NOV3 protein has multiple hydrophilic regions, each 
of which can be used as an immunogen. In one embodiment, a contemplated NOV3 epitope is 
from about amino acids 85 to 130. In another embodiment, a contemplated NOV3 epitope is from 
about amino acids 1 65 to 2 1 0. 

NOV4 

Still another NOVX protein of the invention, referred to herein as NOV4 (alternatively 
referred to as CG50289-01), is a serine protease-like protein. 

Proteolytic enzymes that exploit serine in their catalytic activity are ubiquitous, being 
found in viruses, bacteria and eukaryotes. They include a wide range of peptidase activity, 
including exopeptidase, endopeptidase, oligopeptidase and omega-peptidase activity. Over 20 
families of serine protease have been identified and although they have different evolutionary 
origins, there are similarities in the reaction mechanisms of several peptidases. Chymotrypsin, 
subtilisin and carboxypeptidase C clans have a catalytic triad of serine, aspartate and histidine in 
common: serine acts as a nucleophile, aspartate as an electrophile, and histidine as a base. The 
geometric orientations of the catalytic residues are similar between families, despite different 
protein folds. The enzymes are inherently secreted, being synthesised with a signal peptide that 
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targets them to the secretory pathway. Animal enzymes are either secreted directly, packaged into 
vesicles for regulated secretion, or are retained in leukocyte granules. 

Although SignalP, Psort and/or hydropathy suggest that the Serine Protease-like protein 
may be localized at the plasma membrane, the protein predicted here is similar to the Serine 
5 Protease family, some members of which are secreted. Therefore it is likely that this novel Serine 
Protease-like protein is available at the same sub-cellular localization and hence accessible to a 
diagnostic probe and for various therapeutic applications. 

The NOV4 nucleic acid and polypeptide described in this application has a structure 
similar to Testicular Serine Protease-1 (TESP-1) and TESP-2, serine proteases isolated from the 
10 mouse sperm acrosome. These proteins may play a role in fertilization and/or processing of other 
proteins during fertilization. 

The NOV4 protein disclosed in this invention maps to chromosome 2. This information 
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen 
< Corporation, public ESTs, public literature references and/or genomic clone homologies. 
, 1 5 The NOV4 nucleic acid (SEQ ID NO: 1 3) of 909 nucleotides encodes a novel serine 

protease-like protein and is shown in Table 4A. An open reading frame for the mature protein 
was identified beginning with a ATG initiation codon at nucleotides 14-16 and ending with a 
TGA codon at nucleotides 899-901. Putative untranslated regions upstream from the start codon 
and downstream from the termination codon are underlined in Table 4A. The start and stop 
20 codons are in bold letters. 



Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:13) 

GGCCACCGGCCTGA TQAGGGAAGCAGGGGC^GAGCGCTCAGQCCAGCCGGCGGGGGCACTGCGC^CTGGCCGCCTC 

CCTCCTCTGGCCAA.TCCTCCTGCCGGTGCGCGTCTAGTCCACCTCGTCCCTCTCTGCAGGTCCACTAACCCATCTG 

ATTACCGGATCCTGCTTGGGTATGACCAGCAAAGCCATCC 

CATGGTGCACGCTGACTATAACGAGTTGCACCGCAT^ 

GAATTCAGCTCCC^CTVTCCTCCCCGCCTC 

TATCTGGTTGGGGAATGGTCACCGAGGATGTCTTCCTGCCTGAGCCCTTCCAACTTCAGGAGGCAGAGGTCGGTGT 
CATGGACAACACTGTCTGCGGATCCTTTOT 

CACGAGGACATGCTGTGCGCTGGGGACCTCATAACAGGAAAGGCCATTTGCCGACGAGACTCCAGGGGTCCCCTCG 

TCTGCCC^TTAAATGGCACCTGGTTCCTGATGGGGCTGTCTAGTTGGAGCCTCGACTGCTGCTCACCCGTCGGTCC 

CAGGGTCTTCACCAGGCTCCCCTACTTCACCA^ 

GCCTTGGCTCCTCCTCAGGAAACACCCCCAG 

TCTGCGCAGCCCTTCTGGCTGCTCACATGTTCCTCCTGCTGCTGATTCTCCTGGGGAGCCTGTGAAGGGCCAG 
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The sequence of NOV4 was derived by laboratory cloning of cDNA fragments covering 
the foil length and/or part of the DNA sequence of the invention, and/or by in silico prediction of 
the full length and/or part of the DNA sequence of the invention from public human sequence 
databases. 

The DNA sequence and protein sequence for a novel polydom-like gene were obtained by 
SeqCallingTM Technology and are reported here as NOV4. These methods used to amplify 
NOV4 cDNA are described in Example 2. 

The NOV4 polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO: 13 is 295 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 4B. The SignalP, 
Psort and/or Hydropathy results predict that NOV4 has no known signal peptide and is likely to 
be localized in the endoplasmic reticulum membrane with a certainty of 0.8500. In alternative 
embodiments, a NOV4 polypeptide is located to the plasma membrane with a certainty of 0.4400, 
the microbody (peroxisome) with a certainty of 0.3313, or the mitochondrial inner membrane with 
a certainty of 0.1000. 



T al >Ie 4B. Encoded NOV4 Protein Sequence (SEQ ID NO: 14) 

NTVCGS FFQPQYPGQPS S SD YTIHEDMLCRRTYr .TTfsira tpdd™,.™ „ "r?T? BVSVMD 




4C. 



SNP variants of NOV4 are disclosed in Example 3. 

The amino acid sequence of NOV4 has high homology to other proteins as shown in Table 



Table 4C. BLASTX Results from Patp Database for NOV4 



Smallest 
High Sum 



Sequences Pro ducing High-Scoring Segment Pairs: S JL p .... 

gg^yfg?? Gerbilhomologue or mouse irJ^C^ 344 



patp:AAW64240 Human mast cell tryptase II/beta 3^2 

patp:AAW64241 Human mast cell tryptase III — 342 



patp: AAW63 1 75 Human mast cell tryptase n/beta polypeptide — 342 ggHj 



— — ' — „ „w„ u JKUU1J iiiucui p uivpepnae 342 £ o„ 01 

1 patp:AA W63 176 Human mast cell tryptase III polypeptide 342 rsfjlf 
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In a search of sequence databases, it was found, for example, that the NOV4 nucleic acid 
sequence has 583 of 885 bases (65%) identical to a gbrGENBANK- 

ID:AB008910|acc:AB008910.1 mRNA from Mus musculus (Mus musculus mRNA for TESP1, 
complete cds). Further, the full amino acid sequence of the disclosed NOV4 protein of the 
invention has 120 of 253 amino acid residues (47%) identical to, and 172 of 253 amino acid 
residues (67%) similar to, the 367 amino acid residue ptnr:SPTREMBL-ACC:O70169 protein 
from Mus musculus (Mouse) (TESTICULAR SERINE PROTEASE 1 (TESP1)). 
Additional BLASTP results are shown in Table 4D. 



Table 4D. NOV4 BLASTP Results 



Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


O701 69 


TESTICULAR SERINE 
PROTEASE 1 (TESP1) - 
Mus musculus (Mouse) 


367 


120/253 
(47%) 


172/253 
(67%) 


2.1e-59 


070170 


TESTICULAR SERINE 
PROTEASE 2 (TESP2)- 
Mus musculus (Mouse) 


366 


120/252 
(47%) 


157/252 
(62%) 


4.0e-58 


- Q9D9S6 


TESTICULAR SERINE 
PROTEASE 2 - Mus 
musculus (Mouse) 


143 


69/140 
(49%) 


90/140 
(64%) 


4.5e-34 


Q9XSM2 


Tryptase 2 precursor (EC 
3.4.21.59) -Ovisaries 
(Sheep) 


273 


72/195 
(36%) 


112/195 
(57%) 


7.6er32 


Q9XSM1 


TRYPTASE (EC 3.421.59) 
- Ovis aries (Sheep) 


273 


73/195 
(37%) 


112/195 
(57%) 


9.7e-32 



10 



A multiple sequence alignment is given in Table 4E in a ClustalW analysis comparing 
NOV4 with related protein sequences disclosed in Table 4D. 



15 



20 



1. SEQ ID NO.: 14 

2. SEQ ID NO.: 60 

3. SEQ ID NO.: 61 



Table 4E. ClustalW Analysis of NOV4 



NOV4 

070169 

070170 



4. SEQ ID NO.: 62 

5. SEQ ID NO.: 63 

6. SEQ ID NO.: 64 



Q9D9S6 

Q9XSM2 

Q9XSM1 



25 



NOV4 MREAGAERSGQP AG. 

070169 MWGSRAQQSGPDRGGACLLAAF 

07 0 17 0 MCGVRAKKS GLS GYGAGLLAAL 

Q9D9S6 

Q9XSM2 -- 



.TGRfflp. PLANpBaAARLVHLVP 38 

iCFSgLHAQDYTPSQTgp|TSNTSLKPRGR 53 

fVSFgS QH^QTAEfTNVTNAANNTTIQIMKST 55 

1 



MLHL^ALALJlS LV&AA@A§GQ ALQRS G 28 
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QPXSM1 
NOV4 

07 0169 -vqkelcgktkfqg: 

070170 lslsevcgktkfqg: 

Q9D9S6 
Q9XSM2 
QPXSM1 

N0V4 
070169 
070170 
Q9D9S6 
Q9XSM2 
QPXSM1 

NOV4 
070169 
070170 
Q9D9S6 
Q9XSM2 
QPXSM1 



-MLHlflAIiAlfiLS LV|aA§C^GQALQRSG 28 



NOV4 

070169 

070170 

Q9D9S6 

Q9XSM2 

QPXSM1 

NOV4 

070169 

070170 

Q9D9S6 

Q9XSM2 

QPXSM1 




IJqpqypgqpsssd 

2TPEVS - - ITEYD' 
?PPyjPG--SSRS 
?PP&;PG--SGRS _ 
CTSGJjST- -DYSVPI^QE 
YHSGIfST- -DYSVPI^q ' 



SjGSg 157 
TT jS 228 
gKG| 231 
:g§ 107 
WK 189 
gDWK 189 

jSLD 217 
GA 2 86 
|SST .289 
143 
IGDG 245 
|GDG 245 




sfflKKRESTPPDPALAPPQETPPALDS MTSQGIVHK 272 

KgKKANTPAADVSSAPLEEMASSIiRG--WGNYSAGITLK 344 
KDNKKS S SNS KPGE S PHHPGS PENENPEGNNKNQGTVI K 349 




KYVPQEP- 
YVPQEP- 



143 
273 
273 



N0V4 PGLCAALLAAHMFLLLLILIjGSL 295 

070169 PRISTTLLSSQALLLQS IWLRIL 367 

070170 P-VCTALLLSQTLLQQLI 366 

Q9D9S6 143 

Q9XSM2 273 

QPXSM1 273 



Domain results for N0V4 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 4F with the statistics and 
domain description. These results indicatee that the N0V4 polypeptide has properties similar to 
those of other proteins known to contain these domains. 
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Table 4F. Domain Analysis of NO V4 


PSSMs Producing Significant Alignments 


Score 
(bits) 


E 

Value 


trypsin: domain 


1 of 1, from 42 to 237 


119.2 


5.3e-37 


Trypsin 
K0V4 


s apas s vrVS 1 s vr 1 Gehnl s 1 1 eg t eqkf dvkk t i i vHpnynpdt . 
++ ++++++ + | ++ +++ + ++++ + + | +++ + 
STNPSDYRI LLG YDQQSHPTEHS KQMTVNK - IMVHADYNELHr 




N0V4 


ldngaYdxiDiALlkLkspgvtlgdtvrpicLpsassdlpvGttctvsGwG 
++ |+ |++| + +++++++ +++ | +++ +++ ++++++ 1 + | 

MG SDITLLQLHRH-VEFSSHILPACLPEPTTWLAPDSSCWISGWG 




NOV4 


rrptknlg. . .lsdtLqevwpwsretCrsaye. .yggt dDkv 

+ ++ + + +| ++++++++++ +| + +++++++ +++++ + 
M - - VTEDVf IpEP FQLQEAEVGVMDNTVCGS FFQpqYPGQp s s s dyT 




N0V4 


ef vtdnmiCagal . ggkdaCqGDSGGPLvcsdgnrdgrwelvGivSwGsy 

+ + +++++|+ || |||+++ + ++++++ | |++ 
- - IHEDMLCAGDLiTGKAICRRDSRGPLVCPLN GTWFLMGLSSWS -L 




N0V4 


gCargnkPGvytrVssyldWI (SEQ ID NO: 65) . 

| ++ . | ++++ ++ + | | 
DCCSPVGPRVFTRLPYFTNWI (SEQ ID NO: 14) 







- The Serine Protease disclosed in this invention is expressed in at least the following 

2' tissues: testis. This information was derived by determining the tissue sources of the sequences 
5 that were included in the invention. 

The protein similarity information, expression pattern, and map location for the serine 
protease-like protein and nucleic acid disclosed herein suggest that this protein may have 
important structural and/or physiological functions characteristic of the serine protease family. 
Therefore, the NOV4 nucleic acids and proteins of the invention are useful in potential diagnostic 

1 0 and therapeutic applications and as a research tool. For example, the compositions of the present 
invention will have efficacy for treatment of patients suffering from: cancer, trauma, regeneration 
(in vitro and in vivo), viral/bacterial/parasitic infections, infertility and other diseases, disorders 
and conditions of the like. 

The novel nucleic acid encoding the serine protease-like protein of the invention, or 

1 5 fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the generation 
of antibodies that bind immunospecifically to the novel substances of the invention for use in 
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therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOV4 protein has multiple hydrophilic regions, each 
of which can be used as an immunogen. In one embodiment, a contemplated NOV4 epitope is 
from about amino acids 10 to 30. In another embodiment, a contemplated NOV4 epitope is from 
about amino acids 35 to 40. In other specific embodiments, contemplated NOV4 epitopes are 
from about amino acids 45 to 90, 105 to 1 12, 1 15 to 120, 127 to 145, 152 to 1 80, 180 to 195, and 
225 to 265. 

NOV5 

A further NOVX protein of the invention, referred to herein as NOV5, includes two novel 
Wnt-7a-like proteins. The disclosed proteins have been named NOV5a and NOV5b. 

Wnt proteins constitute a large family of molecules involved in cell proliferation, cell 
differentiation and embryonic patterning. They are known to interact with the Frizzled family of 
receptors to activate two main intracellular signaling pathways regulating intracellular calcium 
levels and gene transcription. Wnts play a role in cell proliferation and tumorigenesis, and are 
also involved in processes involved in mammary gland development and cancer. Furthermore, 
Wnts are critical to organogenesis of several systems, such as the kidney and brain. Wnts regulate 
the early development, i.e. neural induction, and their role persists in later stages of development 
as well as in the mature organ. 

The NOV5 proteins predicted here are localized extracellularly. Therefore, it is likely that 
these Wnt-7a-like proteins are accessible to a diagnostic probe, and for the various therapeutic 
applications described herein. 

At least the NOV5a protein disclosed in this invention maps to chromosome 3 . This 
information was assigned using the electronic northern bioinformatic tool implemented by 
CuraGen Corporation, public ESTs, public literature references and/or genomic clone homologies! 

NOV5a 

In one embodiment, a NOV5 variant is NOV5a (alternatively referred to herein as 

CG50353-0I), which encodes a novel Wnt-7a-like protein and includes the 1628 nucleotide 

sequence (SEQ ID NO: 15) shown in Table 5A. An open reading frame for the mature protein 

was identified beginning with a ATG initiation codon at nucleotides 1-3 and ending with a TGA 
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codon at nucleotides 1048-1050. Putative untranslated regions upstream from the start codon and 
downstream from the termination codon are underlined in Table 5 A. The start and stop codons 
are in bold letters. 



Table 5A. NOVSa Nucleotide Sequence (SEQ ID NO:15) 

ATGAACCGGAAAGCGCGGCGCTGCCTC^GCCACCTCTTTCTCAGCCTGGGC^TGGTCTGTCTCCTAGCATGTGGC 

TTCTCCTCAGTGGTAGCTCTGGGCGCAACGGTCATCTGTAACAAGATCCCAGGCCTGGCTCCCAGACAGCGGGCG 

ATCTGCCAGAGCCGGCCCGACGCCATCATCGTCATAGGAGAAGGCTCACAAATGGGCCTGGACGAGTGTCAGTTT 

CAGTTCCGCAATGGCCGCTGGAACTGCTCTGCACTGGGAGAGCGCACCGTCTTCGGGAAGGAGCTCAAAGTGGGG 

AGCCGGGACGGTGCGTTCACCTACGCCATCATTGCCGCCGGCGTGGCCCACGCCATCACAGCTGCCTGTACCCAT 

GGCAACCTGAGCGACTGTGGCTGCGACAAAGAGAAGCAAGGCCAGTACCACCGGGACGAGGGCTGGAAGTGGGGT 

GGCTGCTCTGCCGACATCCGCTACGGCATCGGCTTCGCCAAGGTCTTCGTGGACGCTCGGGAGATCATGAAGAAC 

GCGCGGCGCCTCATGAACCTGCATAAC^ATGAGGCCGGCAGGAAGGTTCTAGAGGACCGGATGCAGCTGGAGTGC 

AAGTGCCACGGCGTGTCTGGCTCCTGCACCACCAAAACCTGCTGGACCACGCTGCCCAAGTTCCGAGAGGTGGGC 

CACCTGCTGAAGGAGAAGTACAACGCGGCCGTGCAGGTGGAGGTGGTGCGGGCCAGCCGTCTGCGGCAGCCCACC 

TTCCTGCGCATCAAACAGCTGCGCAGCTATCGCAAGCCCATGAAGACGGACCTGGTGTACATCGAGAAGTCGCCC 

AACTACTGCGAGGAGGACCCGGTGACCGGCAGTGTGGGCACGCAGGGCCGCGCCTGCAACAAGACGGCTCCCCAG 

GCGAGCGGCTGTGACCTCATGTGCTGTGGGC^ 

TGTAAGTTCCACTGGTGCTCCTATGTCA^ 

GCCCCGTGTGCACACCACCCTCCCGCTGCAAGTCAGATTGCTGGGAGGACTGGACCGTTTCCAAGCTGCGGGCTC 
CCTGGCAGGATGCTGAGCTTGTCTTTTCTGCTGAGGAGGGTACTTTTCCTGGGTTTCCTGCAGGCATCCGTGGGG 
GAAAAAAAATCTCTCAGAGCCCTCAACTATTCTGCT 

CAGGTCCCTCCGCGGCTGGAGCGAAGCCTTCTGCAGCAGGAACTCTGGACCCCTGGGCCTCATCACAGCAATATT 
TAACAATTTATTCTGATAAAAATAATATTAATTTATTTAATTAAAAAGAATTCTTCCACCTCGTCGGGATCCGTT 
TTCTGCAATCSU^GTGGACTGCTTGCTCT 

GTACATAACTATTCTTTATGCAGATATTTCTACTAGCTGATTTTGCAGGTACCCACCTTGCAGCACTAGATGTTT 
AAGTACAAGAGGAGACATCTTTTATGCATATATAGATATACACACACGAAAAA 



The sequence of NOVSa was derived by laboratory cloning of cDNA fragments covering 
the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of 
the full length and/or part of the DNA sequence of the invention from public human sequence 
databases. 

The DNA sequence and protein sequence for a novel Wnt-7a-like gene were obtained by 
SeqCallingTM Technology and are reported here as NOVSa. These methods used to amplify 
NOVSa cDNA are described in Example 2. 

The NOVSa polypeptide (SEQ ID NO: 16) encoded by SEQ ID NO: 15 is 349 amino acid 
residues in length and is presented using the one-letter amino acid code in Table SB. The SignalP, 
Psort and/or Hydropathy results predict that NOVSa has a signal peptide and is likely to be 
localized extracellularly with a certainty of 0.8200. In alternative embodiments, a NOVSa 
polypeptide is located to the lysosome (lumen) with a certainty of 0.1900, the endoplasmic 
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reticulum (membrane) with a certainty of 0. 1 000, or the endoplasmic reticulum (lumen) with ; 
certainty of 0.1000. 



Table 5B. Encoded NOV5a Protein Sequence (SEQ ID NO:16) 



MNRKAI^CLGHLFLSLGMVCLLACGFSSVVTU^ 

FQFRNGRWNCSALGERTVFGKELKVGSRDGAFTYAIIAAGVAHAITAACTHGNLSDCGCDKEKQGQYHRDEGWK 
WGGCSAD IRYG IGFAKVFVDARE IMKXJARRXjMNLHNNEAGRKVLEDRMQLECKCHGVS GS CTTKTC WTTLPKFR 
EVGHLLKEKYNAAVQVEVVRASRLRQPTFLRIKQLRSYEKPMKTO 
TAPQASGCDLMCCGRGYNTOQYARVWQCNCKFHWCCYAmCNTCSERTEMyTCK 



5 



10 



NOV5b 

In alternative embodiments, a NOV5 variant is NOV5b (alternatively referred to herein 
169475673), which includes a 966 nucleotide sequence (SEQ ID NO: 17) shown in Table 5C 



as 



below. 



Table 5C. NOV5b Nucleotide Sequence (SEQ ID NO:17) 



AGATCTCTGGGCGCAACGGTCATCTGTAACAAGATCCCAGGCCTGGCTCCCAGACAGCGGGCGATCTGCCAGAG 

CCGGCCCGACGCCATCJITCGTCATAGGAGAAGGCTC^CAAATGGGCCTGGACGAGTGTCAGTTTCAGTTCCGCA 

ATGGCCGCTGGAACTGCTCTGCACTGGGAGAGCGCACCGTCTTCGGGAAGGAGCTCAAAGTGGGGAGCCGGGAG 

GCTGCGTTCACCTACGCCATCATTGCCGCCGGCGTGGCCCACGC<^TCACAGCTGCCTGTACCCAGGGCAACCT 

GAGCGACTGTGGCTGCGACAAAGAGAAGCAAGGCCAGTACCACCGGGACGAGGGCTGGAAGTGGGGTGGCTGCT 

CTGCCGAC^TCCGCTACGGCATCGGCTTCGCCAAGGTCTTTGTGGATGCCCGGGAGATCAAGCAGAATGCCCGG 

ACTCTCATGAACTTGCACAACAACGAGGCAGGCCGAAAGATCCTGGAGGAGAACATGAAGCTGGAATGTAAGTG 

CCACGGCGTGTCAGGCTCGTGCACCACCAAGACGTGCTGGACCACACTGCCACAGTTTCGGGAGCTGGGCTACG 

TGCTCAAGGACT^GTAC^CGAGGCCGTTCACGTGGAGCCTGTGCGTGCCAGCCGC^CAAGCGGCCCACCTTC 

CTGAAGATCAAGAAGCCACTGTCGTACCGCAAGCCCATGGACACGGACCTGGTGTACATCGAGAAGTCGCCCAA 

CTACTGCGAGGAGGACCCGGTGACCGGCAGTGTGGGCACCCAGGGCCGCGCCTGCAACAAGACGGCTCCCCAGG 

CCAGCGGCTGTGACCTCATGTGCTGTGGGCGTGGCTACAACACCCACCAGTACGCCCGCGTGTGGCAGTGCAAC 

TGTAAGTTCCACTGGTGCTGCTATGTCAAGTGCAACACGTGCAGCGAGCGCACGGAGATGTACACGTGC^AGCT 
CGAG 



NOV5b is an insert assembly whose sequence was derived by laboratory cloning of cDNA 
fragments coding for a domain of the full length form of NOV5a (CG50353-01), between residues 
32 to 349. The cDNA coding for the NOV5b sequence was cloned by the polymerase chain 
1 5 reaction (PCR). The PCR template is the previoisly identified plasma (NOV5a) when available or 
human cDNA. These primers and methods used to amplify NOV5b cDNA are described in 
Example 2. 
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The NOV5b polypeptide (SEQ ID NO: 18) encoded by SEQ ID NO: 17 is 322 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 5D. 



Table 5D. Encoded NOV5b Protein Sequence (SEQ ID NO: 18) 

RSLGATVI cnkipglaprqrai cqsrpdai I vigegsqmgldecqfqfrngrwncsalgertvfgkelkvgsrea 

AFTYAI IAAGVAHAITAACTQGNLSDCGCDKEKQGQYHRDEGWKWGGCSADIRYGIGFAKVFVDARE IKQNARTL 
MNLHNNEAGRKILEENMKLECKCHGVSGSCTTKTCWTTLPQFRELG 
KKPLSYRKP^TDLWIEKSPNYCEEDPVTGSVGTQGRAC^TAPQASGC^ 
WCCYVKOsTTCSERTEMYTCKLE 



5 SNP variants of NOV 5 are disclosed in Example 3. 



NOV5 Clones 

Unless specifically addressed as NOV5a or NOV5b ? any reference to NOV5 is assumed to 
encompass all variants. 

10 The amino acid sequence of NOV5 has high homology to other proteins as shown in Table 

5E. 



Table 5E. BLASTX Results from Patp Database for NOV5 


Sequences Producing High-Scoring Segment Pairs: 


High 
Score 


Smallest 

Sum 
Prob P (N) 


patp:AAB 19789 


Human Wnt-7a protein involved in kidney tubulogenesis 


1784 


l.le-183 


patp:AAY70737 


Human Wnt-7a protein 


1784 


l.le-183 


patp:AAY57598 


Human Wnt-7a protein 


1784 


l.le-183 


patp:AAY93965 


Amino acid sequence of a human WNT-7A polypeptide 


1758 


6.1e-181 


patp:AAR75881 


Human Wnt-x 


887 


1.2e-88 



In a search of sequence databases, it was found, for example, that the NOV5a nucleic acid 
1 5 sequence has 1336 of 1412 bases (94%) identical to a gb:GENBANK- 

ID:HSU53476|acc:U53476.1 mRNA from Homo sapiens (Human proto-oncogene Wnt7a mRNA, 
complete cds). Further, the full amino acid sequence of the disclosed NOV5a protein of the 
invention has 321 of 349 amino acid residues (91%) identical to, and 335 of 349 amino acid 
residues (95%) similar to, the 349 amino acid residue ptnr:SWISSPROT-ACC:O00755 protein 
20 from Homo sapiens (Human) (WNT-7A PROTEIN PRECURSOR). 
Additional BLASTP results are shown in Table 5F. 
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Table 5F. NOV5 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


000755 


WNT-7A protein precursor 
- Homo sapiens (Human) 


349 


321/349 
(91%) 


335/349 
(95%) 


1.4e-183 


AAH08811 


UNKNOWN ( PROTEIN 
FOR MGC: 10346) - 
Homo sapiens 
(Human) 


349 


317/349 
(90%) 


333/349 
(95%) 


7.8e-181 


Q9DBY3 


WINGLESS -RELATED 
MMTV INTEGRATION 
SITE 7A - Mus 
mus cuius ( Mous e ) 


349 


315/349 
(90%) 


332/349 
(95%) 


8.9e-180 


P24383 


WNT-7A protein 
precursor - Mus 
mus cuius (Mouse) 


349 


313/349 
(89%) 


330/349 
(94%) 


3.5e-178 


Q9DEB8 


WNT-7A - Gallus gallus 
(Chicken) 


349 


302/349 
(86%) 


329/349 
(94%) 


4.7e-174 



A multiple sequence alignment is given in Table 5G in a ClustalW analysis comparing 
NOV5 with related protein sequences disclosed in Table 5F. 
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1. SEQ ID NO.: 16 

2. SEQ ID NO.: 18 

3. SEQ ED NO.: 66 

4. SEQ ED NO.: 67 



Table 5G. ClustalW Analysis of NOV5 



NOV5a 
NOV5b 
000755 
AAH08811 



5. SEQ ID NO.: 68 

6. SEQ ID NO.: 69 

7. SEQ ID NO.: 70 



Q9DBY3 

P24383 

Q9DEB8 



15 NOV5a 
NOV5b 
000755 
AAE08811 
Q9DBY3 

20 P24383 
Q9DEB8 



25 



30 



NOV5a 

NOV5b 

000755 

AAH08811 

Q9DBY3 

P24383 

Q9DEB8 

NOV5a 
NOV5b 




MSRKARRCLGHLFLSLG* 



I CNKIPGLAPRQRAI CQSRPDAII 
I CNKI PGL APRQRAI CQS RPDAI I 
1 1 CNKIPGLAPRQRAI CQSRPDAII 
1 1 CNKI PGLAPRQRAI CQSRPDAI I 
1 1 CNKI PGLAPRQRAI CQS RPDAI I 
1 1 CNKIPGLAPRQRAI CQSRPDAI I 
1 1 CNKI PGLAPRQRAI CQS RPDAI I 



IGEGS QMGLDECQFQFRNGR^CSALGERTVFGKELKVGSRggAFTYAilAAGVAHA- . 
VIGEGSQMGLDECQFQFRNGR^CSALGERWFGKELKVGSREAAFTYAIIAAGVAHAIT 
VIGEGSQMGLDECQFQFRNGRWCSALGERTVFGKELKVGSRl^AFTyAII 
VIGEGSQMGLDECQFQFRNGR^CSALGERTVFGKELKVGSREAAFTYAIIAAGVAHAIT 
VI GE GS QMGLDE CQFQFRNGRWNCS ALGERTVFGKELKVGS REAAFT YAI I AAGVAHAI Ti 
VIGEGSQMGLDECQFQFRNGRWNCS ALGERTVFGKELKVGSREAAFTYAI IAAGVAHAI T 
VI GEGS QMG^^ECQFQFRNGRIflNCS ALGERTVFGKELKVGS REAAFT YAI I AAGVAHA I T 



M ISO 
151 



AACTjgGl^SDCGCDKEKQGQYHRDEGWKWGGCSADIRyGIGFAKVFVDARElj^x,™^™ 
AACTQGHLSDCGCDKEKQGQYHRDEGWKWGGCSaDIRYGIGFAKVFVDAREIKQNARTI 
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000755 

AAH08811 

Q9DBY3 

P24383 

Q9DEB8 

NOVSa 

NOVSb 

000755 

AAH08811 

Q9DBY3 

P24383 

Q9DEB8 

NOVSa 

NOV5b 

000755 

AAH08811 

Q9DBY3 

P24383 

Q9DEB8 

NOVSa 

NOVSb 

000755 

AAH08811 

Q9DBY3 

P24383 

Q 9 DEB 8 





CC YVKCNTCS ERTE 
CCYVKCNTCSERTE 
CC YVKCNTC S ERTE 
CCYVKCNTCSERTE 
CCYVKCNTCSERTE 
CCYVKCNTCSERTE: 
CCYVKCNTCSERTE! 




Domain results for NOV5 were collected from BLAST sample domains found in the 
Smart and Pfam collections, and then identified by the Interpro domain accession number. The 
results are listed in Table 5H with the statistics and domain description. These results indicate 
that the NOV5 polypeptides have properties similar to those of other proteins known to contain 
these domains and similar to the properties of these domains. 



Table 5H. Domain Analysis of NOV5 


PSSMs Producing Significant Alignments 


Score 
(bits) 


E 
Value 


wnt: domain 1 of 1, from 37 to 349 


716.5 


3e-260 
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Wnt 
NOVSa 


1 Cr s 1 PGLsprQr ql Cr rnpdvma s vs eGaql a i qECQhQFRgrRWN 

+ 1 + + + 1 1 1 +4-4- 1 4-4-4- 1 4- 4- 4- 4- 4- +4- +4* +4- 4- 1 4-4.4.4. 4-1114-111 4-4. 1 j 1 

1 I i | *** ] » « i j r t t t t t t t | tttt ' | j | * | 1 1 TT I j 1 

I CNKI PGLAPRQRAI CQS RPDAI IVIGEGS QMGLDECQFQFRNGRWN 


NOVSa 


CStldslnersvfgkvlkkgtREtAFVyAIsSAGVahaVTRaCseGeles 

1 1 4-4-4- 4-4.4-4.4.4-4.4.4-4-4.4.4- 1 1 1 4.-1. 11 4. 1 1 1 4.4.J._L I _1__L 1 1 1 

| | ~ ' ~ TTTTTTTTTTTTT | | | TT f | f j | | tttt J TT j | +4-4-4" 

CSALG ERTVFGKEIiKVGSRDGAFTYAI IAAGVAHAXTAACTHGNLSD 


NOVSa 


CGrod3cRkadeerlri3cIiepkgpggpqgsWkWGGCSDNvefGirfSReFV 

1 1 1 1 4- 4-4-4-4-4-4-4. 4-4-4- 1 4- 1 1 1 1 1 4-4.0.0.4. 1 ll±±i 1 1 
- 1 | | j ~ ' rTTTTT TTT | f | j | | | TTTTT j t4*t-t4* j j 

CGCDK EKQGQYHRDEGWKWGGCS AD I RYG I GFAKVFV 


NOVSa 


DarEreklTntksrcoxdaRsLMNLHNlTEAGRkaVkshnurreCK 

1 4.+ 1 + 4-4- 4- | + | | | 1 | | II 1 1 1 4-4-4-4-4-4.4. 4.4. 1 1 1 1 1 4.-M 1 1 

. DAREIM KN - - ARRLMNIiHNNEAGRK\njEDRMQLE CKCTGVS G S C 


NOV5a 


slKTCWlsLPdFReVGdlLKeKYdgMeVevnkrgkgqrslssrkqasal 

4-4- II! 4-4- I I 4- I I 4- I I 4-4- I I 4. I I 4- I 4-4- I 4.4-4-4.^4.4. 111 11, , 

III! ~ \ | T | I T I I ^ T 1 I I 1 | | tttt-ttt- +*r+++++ 

TTKTCWTTLPKFREVGHIJ^K^K^rNAAV LRQPTFLR 


NOVSa 


eaanerfkkPtrnQYTDLWlEkSPDYCercixetGslGTqGRvCnktSkG 

4-4-4- 4-4-4-4-4- 1 4-4-4- 1 1 1 1 4- 1 4- 1 I4-I 1 4-4-4-4. 4. 1 4.4. 1 1 4_ 1 1 4. 1 4.0.4.4.0. j. 

TTT TT TTT | » TT j | | [ T | T | | < j j TtTT T | Tt | j » j | T j TTTTTT 

IKQLRSYRKPMKT DLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQ 


NOVSa 


lqWRDgCelLCCGRGYnteqKvertekC^CkFHNGWCCyVkCeeCtevve 

4_ 4-4- 1 4-4-4. 1 1 1 1 1 1 4.4.4.4. 4- O.4.4.4. Io.lo.ll III J 1 11 I . , iij 

1- 1*T 1 TTT 1 j 1 1 1 1 +4*++ T ++++ | + J + || lll"*"l + | "** + 1 + + ++ + 

A SGC3DLMCCGRGYNTHQ - YARVWQCNCKFH- - WCCYVKCNTCSERTE 




vhtCK (SEQ ID NO: 71) 
4-4-4-U 

MYTCK (SEQ ID NO: 16) 


NOVSa 



The Wnt-7a-like protein disclosed in this invention is expressed in at least the following 
tissues: testis, pancreas, brain, coronary artery, dermis, prostate, uterus and ovary. This 
information was derived by determining the tissue sources of the sequences that were included in 
5 the invention, including but not limited to, SeqCalling sources, PublicEST sources, RACE 
sources, and publicly available reference material from OMIM and Pubmed 

The protein similarity information, expression pattern, and map location for the Wnt-7a- 
like protein and nucleic acid disclosed herein suggest that this protein may have important 
structural and/or physiological functions characteristic of the Wnt family. Therefore, the N0V5 
10 nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 

applications and as a research tool. For example, the compositions of the present invention will 
have efficacy for treatment of patients suffering from: atherosclerosis, aneurysm, hypertension, 
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fibromuscular dysplasia, stroke, scleroderma, obesity, transplantation disorders, myocardial 
infarction, embolism, cardiovascular disorders, bypass surgery, endometriosis, infertility, 
polycystic ovary syndrome, Von Hippel-Lindau (VHL) syndrome, Alzheimer ! s disease, tuberous 
sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, 
5 Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 
disorders, addiction, anxiety, pain, neurodegeneration, cancer, psoriasis, actinic keratosis, acne, 
hair growth/loss, allopecia, pigmentation disorders, endocrine disorders, pancreatitis, diabetes and 
other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding the Wnt-7a-like protein of the invention, or fragments 
10 thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. These materials are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
1 5 section below. The disclosed NOV5 protein has multiple hydrophilic regions, each of which can 
be used as an immunogen. In one embodiment, a contemplated NOV5 epitope is from about 
amino acids 40 to 50. In another embodiment, a contemplated NOV5 epitope is from about 
amino acids 52 to 57. In other specific embodiments, contemplated NOV5 epitopes are from 
about amino acids 57 to 60, 65 to 100, 125 to 150, 165 to 210, 210 to 230, 230 to 240, 240 to 295, 
20 300 to 325, and 325 to 340. 

NOV6 

Another NOVX protein of the invention, referred to herein as NOV6, includes two novel 
apical endosomal glycoprotein (AEG)-like proteins. The disclosed proteins have been named 
25 NOV6aandNOV6b. 

After endocytosis from the plasma membrane, internalized receptors and ligands are 
delivered to endosomes. The endosomal compartment performs a variety of functions, including 
the sorting of internalized receptors and ligands, and newly synthesized lysosomal membrane 
proteins and hydrolases. In polarized epithelial cells, the apical endosomal compartment plays a 
30 role in both apical to basolateral and basolateral to apical transepithelial transport. 
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The NOV6 proteins disclosed here are predicted to localize at the plasma membrane. 
Therefore, it is likely that these proteins are accessible to a diagnostic probe, and for the various 
therapeutic applications described herein. 

At least the NO V6a protein of the invention maps to chromosome 9. This information 
was assigned using OMIM, the electronic northern bioinfonnatic tool implemented by CuraGen 
Corporation, public ESTs, public literature references and/or genomic clone homologies. 

NOV6a 

In one embodiment, a NOV6 variant is NOV6a (alternatively referred to herein as 
CG50221-01), which encodes a novel apical endosomal glycoprotein (AEG)-like protein and includes 
the 3731 nucleotide sequence (SEQ ID NO:19) shown in Table 6A. An open reading frame for 
the mature protein was identified beginning with an ATG codon at nucleotides 39-41 and ending 
with a TAG codon at nucleotides 3699-3701 . Putative untranslated regions downstream from the 
termination codon and upstream from the initiation codon are underlined in Table 6A, and the 
start and stop codons are in bold letters. 



Table 6A. NOV6a Nucleotide Sequence (SEQ ID NO:19) 



G^CCCTGTGTGGCCGC^CTGCTCCCT^^ 

^TGTGTGACTGCAGGGACTGCTCAGAT^^ 
S^GCCTGTGACT^^ 

OTGC^GCTGAGGCTCTGGTACCA^^ 
A^CCCTGACCCTGTGGCAG^^ 

TAGAGTTCTGGGACTGTGGTCTGCCCACCCCCCAGGC^ 
CTCCGTGCSAGCCCCAGCAGCTGTC^^ 

GGCCGCCACATAGCCACCGACTTTGA<^CAGGCCTG^ 

^CGTOGCCGAGCCTGGCACCCra^ 
GraGATGGCTGGTOTCTATC^^^ 
GGCCCGGCGCCCCCCGGGCC^^ 
TOTTGACATCCAGAGCGCCTACCCCTC 

GACGACCTCATCCTGTCTGACCACTGCAGACCAGTCTCGGAG 
^GCCCCAGCCCCCCAGCCCCTG^^ 

GGACCTGTGTGTGCCCCCGGAACAACTGTGTGACTTCGAGGAGCAGTGCGCAGGGGGCGAGGA^GAGC 

^ccacagacttogagtc^^ 

TCTCAGCCCAGGAGAGCG&GGGGTCCAGTGCAGCTGCTGCTGGG 
GCTAGGCGC^C^CCCGGGTCCTC^CACCCCTCCTTGGCCCTT^ 

TA^ACAGAGCCAGCCCCGAGGCTTCCTGGCACTAGTTGTGGTGGACAAC^CTCCCGGGAG^ 
CCCJTGAGCAGCAGTGCAGGCJVTCTGGAAGGTGGACAAGGTCCTTCTAGGGGCCCGCCGCgQR 
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GTTTGTCGGTTTGGTGGACTTGGATGGCCCTGACCAGCAGGGAGCTGGGGTGGACAACGTGACCCTGAGGGACTGT 
AGCCCCACAGTGACCACCGAGAGAGACAGAGAGGTCTCCTGTAACTTTGAGCGGGACACATGCAGCTGGTACCCAG 
GCCACCTCTCAGACACAGACTGGCGCTGGGTGGAGAGCCGC 

CTTTGTGCTCCTGGACCCCACAGACCCCCTGGCCTGGGGCCACAGTGCCCACCTGCTCTCCAGGCCCCAGGTGCCA 
GCAGCACCCACGGAGTGTCTCAGCTTCTGGTACCACCTCCATGGGCCCCAGATTGGGACTCTGCGCCTAGCCATGA 
GACGGGAAGGGGAGGAGACACACCTGTGGTCGCGGTCAGGCACCCAGGGCAACCGCTGGCACGAGGCCTGGGCCAC 
CCTTTCCCACCAGCCTGGCTCCCATGCCCAGTACCAGCTGCTGTTCGAGGGCCTCGGGGACGGATACCACGGCACC 
ATGGCGCTGGACGATGTGGCCGTGCGGCCGGGCCCCTGCTGGGCCCCTAATTACTGCTCCTTTGAGGACTCAGACT 
GCGGCTTCTCCCCTGGAGGCCAAGGTCTCTGGAGGCGGCAGGCCAATGCCTCGGGCCATGCTGCCTGGGGCCCCCC 
AACAGACCATACCACTGAGAC^GCCCAAGGGC^^ 

CAGACGGCCTCCCTGACCTCCAAGGAGCACAGGCCCCTGGCCCAGCCTGCTTGTCTGACCTTCTGGTACCACGGGA 
GCCTCCGCAGCCCAGGCACCCTGCGGGTCTACCTGGAGGAGCGCGGGAGGCACCAGGTGCTCAGCCTCAGTGCCCA 
CGGCGGGCTTGCCTGGCGCCTGGGCAGCATGGACGTGCAGGCCGAGCGAGCCTGGAGGGTGGTGTTTGAGGCAGTG 
GCCGCAGGCGTGGCACACTCCTACGTGGCTCTGGATGATCTGCTCCTCCAGGACGGGCCCTGCCCTCAGCCAGGTT 
CCTGTGATTTTGAGTCTGGCCTGTGTGGCTGGAGCCACCTGGCCTGGCCCGGCCTGGGCGGATACAGCTGGGACTG 
GGGCGGGGGAGCCACCCCCTCTCGTTACCCCCAGCCCCCTGTGGACCACACCCTGGGCACAGAGGCAGGCCACTTT 
GCCTTCTTTGAAACTGGCGTGCTGGGCCCCGGGGGCCGGGCCGCCTGGCTGCGCAGCGAGCCTCTGCCGGCCACCC 
CAGCCTCCTGCCTCCGCTTCTGGTACCACATGGGTTTTCCTGAGCACTTCTACAAGGGGGAGCTGAAGGTACTGCT 
GCACAGTGCTCAGGGCCAGCTGGCTGTGTGGGGCGCAGGCGGGCATCGGCGGCACCAGTGGCTGGAGGCCCAGGTG 
GAGGTAGCCAGTGCCAAGGAGTTCCAGATCGTGTTTGAAGCCACTCTGGGCGGCCAGCCAGCCCTGGGGCCCATTG 
CCCTGGATGACGTGGAGTATCTGGCTGGGCAGCATTGCCAGCAGCCTGCCCCCAGCCCGGGGAACACAGCCGCACC 
CGGGTCTGTGCCAGCTGTGGTTGGCAGTGCCCTCCTATTGCTCATGCTCCTGGTGCTGCTGGGACTTGGGGGACGG 
CGCTGGCTGCAGAAGAAGGGGAGCTGCCCCTTCCAGAGCA 

TTTTCAATGCGGATGGTGTCACCCTCCCGGCATCTGTCACCAGTGATCCGTA GACCACCCCAGACAAGGCCC 
CGCTTCCTCAC 



The sequence of NOV6a was derived by laboratory cloning of cDNA fragments, by in 
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
5 sequences available in CuraGen's proprietary sequence databases or in the public human 

sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The NOV6a polypeptide (SEQ ID NO:20) encoded by SEQ ID NO:19 is 1220 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 6B. The SignalP, 
Psort and/or Hydropathy results predict that NOV6a has a signal peptide and is likely to be 
1 0 localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative 

embodiments, a NOV6a polypeptide is located to the microbody (peroxisome) with a certainty of 
0.2742, the endoplasmic reticulum (membrane) with a certainty of 0.1 000, or the endoplasmic 
reticulum (lumen) with a certainty of 0. 1 000. The SignalP predicts a likely cleavage site for a 
NOV6a peptide between amino acid positions 23 and 24, i.e. at the dash in the sequence GWA- 
15 WV. 
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Table 6B. Encoded NOV6a Protein Sequence (SEQ ID NO:20) 



SS5 ™™ GFSPGGQGL ^ Q ^ 



NOV6b 

In an alternative embodiment, a NOV6 variant is NOV6b (alternatively referred to herein 
as 174308633), which includes 1857 nucleotides. NOV6b is an insert assembly that was found to 
encode an open reading frame between residues 3 1 and 648 of the target sequence of NOV6a. 
NOV6b differs from NOV6a at 4 nucleotide and 4 amino acid positions. It also contains a 3 
amino acid deletion, and a 9 nucleotide deletion in comparison with NOV6a. Table 6C notes the 
changes in nucleotide and amino acid sequences from the parent clone, NOV6a. 







Table 6C. 


Nov 
No. 


Alternate 
Reference 


Change in DNA Seq. 
from NOV6a 


Change in Protein Seq. from 
NOV6a 


6b 


174308633 


T C at bp 385; 
C-» Tat bp 914; 
C-» Tat bp 1007; and 
G-> A at bp 1014 


V->Aataall6; 
A •» T at aa 326; 
T->Lataa649;and 
V^Eataa650 

i 



The sequence of NOV6b was derived by laboratory cloning of cDNA fragments coding 
for a domain of the full length form of NOV6a, between residues 3 1 and 648. The cDNA coding 
for the NOV6b sequence was cloned by the polymerase chain reaction (PGR). The PCR template 
is the previoisly identified plasma (NOV6a) when available or human cDNA. These primers and 
methods used to amplify NOV6b cDNA are described in Example 2. 
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SNP variants of NOV6 are disclosed in Example 3. 
NOV6 Clones 

Unless specifically addressed as NOV6a or NOV6b, any reference to NOV6 is assumed to 
5 encompass all variants. 

The amino acid sequence of NOV6 has high homolgy to other proteins as shown in Table 

6D. 



Table 6D. BLASTX Results from Patp Database for NOV6 


Sequences Producing High-Scoring Segment Pairs: 


High 
Score 


Smallest 

Sum 
Prob P (N) 


patp:AAB42780 


Human ORFX ORF2544 polypeptide 


1274 


2.5e-230 


patp:AAB01432 


Human TANGO 239 (form 2) 


377 


2.4e-33 


patp:AAB00036 


Human TANGO 239 partial sequence 


281 


4.9e-21 


patp:AAB01426 


Human TANGO 239 


271 


2.5e-19 


patp:AAE00585 


Human nuclear cell adhesion molecule homologue 


225 


2.3e-14 



10 In a search of sequence databases, it was found, for example, that the NOV6a nucleic acid 

sequence of this invention has 913 of 945 bases (96%) identical to a gbrGENBANK- 
ID:HSM801957|acc:AL137659.1 mRNA from Homo sapiens (Homo sapiens mRNA; cDNA 
DKFZp434I1716 (from clone DKFZp434I1716)). Further, the full amino acid sequence of the 
disclosed protein of the invention has 885 of 1220 amino acid residues (72%) identical to, and 990 

15 of 1220 amino acid residues (81%) similar to, the 1216 amino acid residue ptnr:SWISSPROT- 
ACC:Q63191 protein from Rattus norvegicus (Rat) (APICAL ENDOSOMAL GLYCOPROTEIN 
PRECURSOR). 

Additional BLASTP results are shown in Table 6E. 



Table 6E. NOV6 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


Q63191 


Apical endosomal 
glycoprotein precursor - 
Rattus norvegicus (Rat) 


1216 


885/1220 
(72%) 


990/1220 
(81%) 


0.0 


Q91641 


Thyroid hormone-induced 
protein B precursor - 
Xenopus laevis (African 
clawed frog) 


688 


131/452 
(28%) 


212/452 
(46%) 


1.4e-31 
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OS8799 


Zonadhesin Drecur^nr K/fnc 
musculus (Mouse) 


JJ /o 


146/502 
(29%) 


228/502 
(45%) 


9.8e-2S 


Q99ND0 


ZAN - Mus musculus 
(Mouse) 


5374 


146/502 
(29%) 


227/502 
(45%) 


1.3e-27 


Q9BZ84 


ZONADHESIN VARIANT 
5 - Homo sapiens (Human) 


2601 


149/491 
(30%) 


215/491 
(43%) 


5.4e-23 



A multiple sequence alignment is given in Table 6F, with the NOV6 protein of the 
invention being shown in lines 1 and 2, in a ClustalW analysis comparing NOV6 with related 



protien sequences of Table 6E. 



Table 6F. ClustalW Analysis of NOV6 
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45 



1. SEQE)NO.:20 

2. SEQK>NO.:72 

3. SEQIDNO.:73 



NOV6a 
Q63191 
Q91641 



NOVSa 
Q63191 
Q91641 
088799 



4. SEQIDNO.:74 

5. SEQIDNO.:75 

6. SEQIDNO.:76 



088799 

Q99ND0 

Q9BZ84 



15 

NOV6a 
Q63191 
Q91641 
088799 
20 Q99ND0 
Q9BZ84 

NOVSa 
Q63191 
25 Q91641 
088799 
Q99ND0 
Q9BZ84 

30 NOVSa 
Q63191 
Q91641 
088799 
Q99ND0 

35 Q9BZ84 

NOV6a 
Q63191 
Q91641 
40 088799 
Q99ND0 
Q9BZ84 



MPLSSHI^ 
MCLPSC 




j F BAAgss^ 

J^^^GKTWPDHCRSPT^ Lf--^ 

LAE - - GGE I S PGSU 

^WGQEQVPAWRPNS PDLGPMffiHTSE 

.wgqeqvpawrpnspdlgpmSjts ! 

~ FRKEKP PDQKLVjSRSs|l 




LGAPFACgFEQDP 
PNTPPTCMFE^DP 
---"-ST 

.-gNsip; 

-gNsiRp; 

Edakp: 





GKEAS 1 
GK^PSTRT 

glrgq; 

FPQi 
FPiQi 
FHRGG' 



'I^SGYS^IjgDRAGJ^ALEGPg 
iQDg^SGYR|L^RAGAGLDSsS 
JCTSAFP-FLQ^TW- ■ 

JttGPSXjTGTsS 
jTTGP&LTGTSfl 
JGP&PTGS 1 ] 



sHklrlwyhaas GD 1 




^GWR 120 

^gsths 120 

l *ikN 61 

f . h PKT 101 
D^H^DPKT 101 
|ljjME|NS 95 

TGPW 177 
[Q'SSGPW 177 



T jELRL WYHTDS RD\ 

^- S^^P^GSESSPSPSsiijVFTO 

Q 161 
'Q 161 
'WNTQ 155 





:sdht: 

--IEG 

[PGG&PN@] 

Ipgg^p: 

'GG^Pj 



AETL' 

METIV 



jb— - LJVHR 
£T W a QGPL ■ VHFAFHMFGLS Wlowi 
^L^QGPLgVHFAkaMFGLSWC^l 




GgG-WQEIAVTTGRIRGDF^ 
HSDS WLI S S IDLKNTTKRFKXI LEGVLGENTMS 



JSWMPTTVTVPADHDIPSWLM 
SWMPTTVTVPADHDIPS 
SWMLTTVTVPAGFTLP' 



PGHHHCQNKVCVEPQQLC 
liGHHHCQ^KACVEPHQLC 





-JGLPT 225 
■■GLPI 226 
SjDFEE 175 
JTFDT 221 
■XFDT 221 
■SFDX 215 





SSJ gljF E^SKMTTG YCT 

HS IQRGTCNQVCMSQ] 
IS IQRGTCNQVCMSQ] 
|SIRRGSCNRVCMMQ' 

•LSfflE^PLTC^I^XA'rfflFETG . 2 77 

f S SgEDPLI CSHJiJJatS FETG --- 2 7& 

rgSVYVK 227 

gLLgSTNARPGQKAVL 281 
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088799 
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Q9BZ84 



NOV6a 
Q63191 
20 Q91641 
088799 
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Q9BZ84 



NOV 6 a 

Q63191 

Q91641 

088799 

Q99ND0 

Q9BZ84 

NOV6a 

Q63191 

Q91641 

088799 

Q99ND0 

Q9BZ84 

NOV6a 
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PNDL^WTWI PTAJSGAKWTQKKG S S@§PGV@PDg3fSS PGS^ 



j®S TNARPGQKAVL 281 
jfflpKNARPGQKAVL 275 





rnhrag^pe: 

enfsagsmvs 

HFQEVAQLVsj 

RHCMTLS FHYIMHGQGHEEGLFVYATFLGNIRjKYTLFS 
|R c CMTLS FHYIMHGQGHEEGLFVYATFLGNIRIv^LFS 
B SgCLS FS FHYILRGQS PGAALHI YASVLGS IRKHTLFSgQP 





SEjPRRDHSRN 3 09 

[PHRDHSRN 310 

------ 238 

jQAVSVNYT 341 

AVSVNYT 341 

>AVSVNYT 335 



PS 



SAQGSFLVjSRAE: 
SAYGFFliv|sHAKP 

MITPISg 

GQGQIQF/yfvgG! 

gqgqiqfWSi 

AVGRIQFAVgG 



mf[n: 



SGMFeW: 

rVFgK' 



- TP AI LiS S PEHQASGT SNfflS V 343 

- TTAVLYS PEJJQGS VS YNgS 343 



I PEPAIAVDAI S IAPCGESFPQCDgEDRVHPI 
I PEPAI AVDAI S I APCGES FPQCdBeDRVHPI 
gKTPEPAVAVDATS I APCGEGFPQCX)§^DNAHP] 



246 

'WNQVYGDMGHW 401 

FgDWNQVYGDMGHW 4 01 

FgDWVQTSGDGGKW 3 95 




RWL* 

FT 

CLS 

SWGSKSVPTLIAGSPREFPYGGEHY|£ 
S WG S KS VPTL I AGS PREFPYGGEHYjl 
ALGHKNGPVHGMGPAGGFPWAGGHYjiTYLEADE 

TTQ^^^RS^^LGTi 

G S YDE IWKMGAVRQGEg 

KGTTLKLLLGS P0GS sH^SwnB\/Bs QSS,G 
gKGTTLKLLLGS PgGS F |33PfflwN ? V e SQSSiC 
@EGTIVn^LLLGSPgGSPgl1pBwKaV@ 



-gLpjLFLQ 365 
-QFjOjLFVQ 363 
-IFLVH 265 



iQSARLVSPPFCAPGGigv^FAYH 461 
QS ARLVS P PFCAPGD I J VF»FAYH 461 
iQSVRLVSRPFCAPGblgy^FAYH 455 




is- - a: 

iRffiNgQSi--AH 

rSSffiTflPKGYQQ 
r SSfflTyPKGYQQ 
jQNTSpyPS'GHQQ 



FgitDAG--- 408 

SFRILiIaG 406 

gLEVr'FEV 3 06 

jjF^EATRG 521 

IfSeATRG 521 

"iFKGIQG 515 




TSTAFWAIiNFILISHGPCRVLLQTEIPSSPLLPPj 
TSTAFWALNFILISHGPCRVLLQTEIPSSPLLPPj 
SNTASWAMGFILINPGTCPVKVLPELPPVSPVSSi 



jGGWg 417 

JGGFVe 415 

-AFNg 310 

jSESTVPTLPMEQPTSPTKATTV 581 

JsESTVPTIiPMEQPTSPTKATTV 581 

JsETT@---IiTENPTISTKKPTV 572 



417 

415 

3X0 

TIEIPTTPTEEATIPTETTTVPTEVIWSPKETSIPPEVTIPTEVITVSPEEIISPTEVT 641 
TIEIPTTPTEEATIPTETTTVPTEVINVSPKETSIPPEVTIPTEVITVSPEEIISPTEVT 641 
SIEKPSVTTEKPTVPKEKPTIPTEKP TISTEKPTIPSEKPNMPSEKP 619 



. 417 

415 

*4 310 

P VP TDVT AAYVEATNAS PEETS VP PEVT I LTEVTTVS PEETTVPTEVP IVL I EATAFPTG 701 
PVPTDVTAAYVE ATNAS PEE TSVPPEVT I LTEVTTVS PEETTVPTEVP IVL I EATAFPTG 701 
TIPSEKPTILTEKPTIPSEKPTIP SEKPTISTEKPTVPTEEPTTPTEETTTSME 673 



tfOV6a 417 

Q63191 415 

55 Q91641 - — - 310 

088799 ETTLYTEVPTVPTEVTGVHTEVTNVS PEETS VPTEET IS TEVTTVS PEETTVPTEVPIVL 761 

Q99ND0 ETTLYTEVPTVPTEVTGVHTEVTNVS PEETS VPTEET IS 761 
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417 

r- 415' 
310 

III 

787 



IEATASP^QEITLYTEyPTVPTEVTGVH^ 2 



TLPTEVPTVS TEVTNVS PEETS VPPEET ILTTLYTEVP - 
TVPTEVPiySTEMTGVHTEVTTVFPEETS TPTT 
TI PTEKPTIS TEEP - - ~ - ^ 



417 

i""!"*"^^-*"-^- 415 
f^-^ — 310 
TVPTEyTGVHTEVTNVSPEE 878 

E 880 

~ TTPTEETTI STEKPS IPMEK 821 



TSVPTEETISTEVTTV; 
TTIPAEVTTVPPVS IPS 
PTLPTEETTT .-- 



417 
— 415 
310 

938 

: TEKPTISPE 869 



ETVPPIEGTTLPTEVLTV^iEVTTF: 
VTTTPPEETTiPAEVTTVP 



417 
415 
310 
998 



PTGETTVPTEVPTVS TEMTGVHTEVTTVPPEETS T 



L- 



BDIj IIfSDHCRE>Bjs - 



- TI STEKPTI PTEKPTI PTkBTT!i|STEKLTS?P - - - — „ -tfSJt o 



431 
429 
310 
'P 1058 



-KP- 



KOVSa 
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Q63191 
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Q99ND0 

Q9BZ84 



- -GJJSTLQSSLSG- - - P^j 



PEETTTPTEVTT^PPE^TTll 
PEETTTPTEVTTOpPE^TTI 
PEKLTI PTEKPT!l|S TEIGPT I 




- TEKPTI S 9 51 

- 448 

- 443 

IPASIFPEETTVPPEETTIASEETTVSTQETTL 1118 
^ASIFPEETTVPPEETTIASEETTVSTQETTL 1116 
- -T-EKPTIPTEKPTIPTEKLTA --L 1000 



3SRI&DS 

- I^A^Y^QTSSkRT 



lteqsavtqtsiacrppcpsp! 
lteqsavtqts iacrppgps3 
rpphps ptatglaalvms pi 



460 
455 
310 



glGPLLSKPPGVSMFSLAPTTGVSTTESCPPNAHIE 1178 
|IGP^KPPGVSMFSI^TTGVSTTESCPPNAHIE 1176 
ISISMTSVILG- -T- TTSRSSTERGPPHARYE 1051 




LCACPASCESPKPSGQPPCIPGC 
IiCAePASGESPKPSGQPPCIPGC 
SCACPASCKSPRPSGGPLGREGC 




CGDLW^PPE q 

iSCDELg^PPE 0 

IQAgy^Ali)filLFSPVS ^ 

T^SSCTCPYNNKHYKPGEEWFTP 
IMSSC^CPYIJNKyYKPGEEWFTP 
rQASSOTCFYNTOyYEPGAEWFSP 



477 

472 
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1238 
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rEHCRgwp 



2 DEQ2 

Z DEEB 

gSGQEGMFFD. 
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TsLMECQISQ 
IsRVECQISg 



SSTDFES PEAGGPfEDAS vffl 513 



")FE S AS AGG I S I 



- — m 508 

CDFEEGMCQFHQDDNN j 359 

IWCQLICSDQXQ'CEPY j - KATCLVYGDLHFVTFDERH 1297 
[TVCQLKSDQyQ'CEPy e - KATCLVYGDLHFVTFDERH 1*2 9 5 
ITVCQL^GQ^GCHPYAGTATCLVYGDPHYVTFDGRH 1171 



rlqSrBvsSqes 

KLQWQjAEgQESGK 



SGW,S 

IGFTGTCTYILTQTCSNSTDHFF ] 
IGFTGTCTYILTQTCSNSTDHFF j 



fWCViKPN 370 
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522 



f IT^TTEERGVEGVSCI^KWISLPETTVTMISGRHT 1357 
jlT^TEERGVEGVSCLDKWISLPETTVTMISGRHT 1355 
FGFMGKCTYIIiAQPCGNSTDP^F jVTgKNEEQGQEGVSCLSKVT 1231 



QGSSAAAftgH 
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-AYQMGDHTTGL 




- ; EGAEARVLTPjjL 

Ursearaltptl 

QPAYFGR 

$TT^gLRVRWDGDQQLF]^^sgTFSG: 



JSi 
, "* 
IiS 

■1 1 

"IANTRFjTG 



gPS 560 
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XTTlF 



g LRWWIXSDQQLFJVjTVS^TFSG: 




:|§liC 12 91 
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_ G NIQY 

DGDSSlOTl^KSDGiyiMTHDEE 

DGDSSND^KSDG^THDEEELRLSWQVEEDEDKDW 
gNYDGNSDlTOHLKLDGSPAGDKEELGNSWQTDQDEDQ ECQKYQWNS 




gELHjJ 568 

UM 567 

IRFFYS- 419 



iGST 14 77 
IGST 14 75 
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Q63191 
Q91641 
088799 
Q99ND0 
5 Q9BZ84 

NOVSa 
Q63191 
Q91641 
10 088799 
Q99ND0 
Q9BZ84 



2PA- 



15 



20 



25 



NOV6a 

Q63191 

Q91641 

088799 

Q99ND0 

Q9BZ84 

NOVSa 

Q63191 

Q91641 

0887 99 

Q99ND0 

Q9BZ84 



■ LGPI^LDDV[|y^ 1148 

688 



gj^CGVCGNFNGEEEDELMT^ 



/CGVCGNFNGEEEDELMTPSGELgEDgQ 



/CGMCGNFNDEEEDEL^PSDEVgWSbSgFWSWKDI^ 



2 FMNSWKDKSMD 



IjCQ - - KIEGQNLQVEQQ 2251 
ICQ- - KIEGQNLQVEQQ 2249 
gsCQSLLVDEQQIPAEQQ 2122 



?GSVPAWGSALL^MLffi\kjLG fflGGRRWL 1181 

PVSVPVAVGG- - ALLLFjgLLLG jjGGWHWL 1179 

. 688 

E IMNGKCRP IDFEKAQANCQT9lQGPAWAHCS S RVPjIXPFjiLjKCMNS FCEFREfflFRALCD 2311 
E IMNGKCRP IDFEKAQANCQtSlQGPAWAHCS SRVP^KPFHUj-KCMNS FCE FREfflFRALCD 23 09 
ENPSGNCRAADLRRAREKCEAgLRAPWAQC^RID£^ 2182 

QK^GSCPFQSNTEATAPG^'ro^ 1220 

QKQHLP- - CQSTDAAASGFD^ILgNADQVTLPESIgSlSrP 1216 



SLQS FEDACQNQGLKPP ijWR^S S 

slqsfedacqhqglkppiwrRss 

ALjQAFGATCQSQGLKPPLWRgSs S 



jCPLECPAHS: 
CPLECPAHS: 
ICPLECPAYSS 




• - 688 

CLPSCPPSCLDPDSRCEGSGHKV 23 71 
jCLPSCPPSCLDPDSRCEGSGHKV 2369 
CLPSCSPSCWDLDGRCEG 223 7 



1220 

12 i 6 

SQB 

PATCREGCICQPDYVLL1TOKCVLRSHCGCKDAQGVFIPAGKTWISEDCTQSCTCMKGSMR 2431 
PATCREGCICQPDYVLLNDKCVLRSHCGCKDAQGVFIPAGKTWISEDCTQSCTCMK 2429 
2237 



30 



35 



40 



NOV6a 122 0 

Q63191 1216 

Q91641 688 

088799 CWDFQCPPGTYCKNSNDGS SNCVKI SLQCPAHSKFTDCLPPCHPS CSDPDGHCEGI S TNA 2491 

Q99ND0 CTOFQCPPGTYCKNSNDGSSNCVTCISLQCPAHSKF^ 2489 

Q9BZ84 2237 



NOV6a 

Q63191 

Q91641 



1220 
1216 
688 



08 87 9 9 HSNCKEGCVCQPGYVLRITOKC^RIECGCQHTQGGFI PAGKNWTSRGCSQSCDCMEGVIR 2551 
Q9 9ND0 HSNCKEGCVCQPGYVLRNDKCVLRIECGCQOT 2549 
Q9BZ84 2237 



NOV6a 
Q63191 
Q91641 



1220 
1216 
688 



45 088799 CQNFQCPSGTYCQDIEDGTSNCANITLQCPAHSSFTNCLPPCQPSCSDPEGHCGGSTTKA 2611 
Q9 9ND0 CQNFQCPSGTYCQDIEDGTSNCANITLQCPAHSSFTNCLPPCQPSCSDPEGHCGGSTTKA 2609 
Q9BZ84 2237 



50 



55 



NOV6a 1220 

Q63191 1216 

Q91641 688 

088799 PSACQEGCVCEPDYVVLNNKCVPRIECGC^ 2671 

Q99ND0 PS ACQEGCVCE PDYVVLNNKCVPRI E CGCKDAQGVL I PADKI W INKGCTQTCACVTGT IH 2669 

Q9BZ84 2237 



NOV6a 
Q63191 



1220 
1216 
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Q91641 

5 2237 

NOV6a 

Q63191 lllll !220 

Q91641 _ ~ 1216 

Q9BZ84 f?^?^^ 2789 



NOV6a 

Q63191 """" 1220 

15 Q91641 " 1216 



CQN^CPS^YCQDLEDGNSNCTSIPLQCPAHSHYTO 

_ 

20 NOV6a 

Q63191 ~~~ ~~ 1220 

Q91641 -- _ 1216 

NOVSa 

Q63191 ' " ~ ~~ " 1220 

Q91641 ~_ 1216 

30 IE ^^^^^^^ £ 

NOV 6 a 

35 Q63191 ZZZ_ ZZZ I !220 

Q91641 " ----- ~ 1216 

40 2237 

NOV 6 a 

Q63191 " 12 20 

Q9i64i _„ Z Z ZZ Z Z ZZ ~ — 1216 

45 altmn 2™ PSET ™ 688 
SSJ 30B9 



Q99ND0 CQKFQCPSETYCKDTT^nn>j.QTan'PT> t ot ^ ^^VtT«™^ « -1.1- _ _ ua w v**CEGS S PNT 3091 

3089 

223? 

NOV6a 

Q63191 " , 1220 

50 Q91641 _ 1216 

Ei ™===^=^^ i 

" . 2237 

55 NOV6a 

Q63191 ~ 1220 

Q91641 ~ ' 1216 
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088799 CQl^QCPLKTYCKDLKDGSSNCTNIPLQCPAHSRYTNCLPSCPPLCLDPEGLCEGTSP^ 3211 

Q99ND0 CQ3STFQCPLKTYCKDLKDGSSNCTOIPLQCPAHSRYTNCLPSCPPSCLDPEGLCEGTSPKV 3209 

Q9BZ84 AKV 2240 

5 NOVSa 1220 

Q63191 1216 

Q91641 688 

088799 PSTCREGC I CQPGYLMHKlSrKCVLRI FCGCKNTQGAFI S ADKTWI SRGCTQS CTCPAGAIH 3271 

Q9 9ND0 PSTCREGCI CQPGYLMHKNKCVLRI FCGCKNTQGAF I S ADKTWI SRGCTQS CTCS AGAIH 3269 

10 Q9BZ84 PSACAEGCICQP 2252 

NOV6a ' 1220 

Q63191 1216 

Q91641 1 688 

15 088799 CRNFKCPSGTYCKNGDNGSSNCTEITLQCPTNSQFTDCLPSCVPSCSNRCEVTSPSVPSS 3331 

. Q99ND0 CRHFKCPSGTYCKNGDNGSSNCTEITLQCPTNSQFTDCLPSCVPSCSNRCEVTSPSVPSS 3329 

Q9B284 2252 

NOVSa 1220 

20 Q63191 1216 

Q91641 688 

088799 CREGCLCNHGFVFSEDKCVPRTQCGCKDJ^GAIIPAGK^TSKGCTQSCACVEGNIQCQN 33 91 

Q&9ND0 CREGCLCNHGFVFS EDKCVPRTQCGCKDARGAI I PAGKTWTS KG CTQS CACVEGNI QCQN 3389 

Q9BZ84 GYVLSEDKCVPRSQCGCKDAH 2273 

25 

NOV6a 122 0 

Q63191 1216 

Q91641 688 

O 8 8 7 9 9 FQCP PETYCKDNS EGS STCTKITLQCPAHTQYTS CLPS CLPS CLDPEGLCKD I S PKVPS T 3451 

30 Q99ND0 FQCPPETYCKDNS EGS STCTKITLQCPAHTQYTS CLPS CLPSCLDPEGLCKDISPKVPST 3449 

Q9BZ84 G GSIP 2278 

NOV6a 1220 

Q63191 1216 

35 Q91641 688 

08 8 7 9 9 CKEGCVCQSGYVLNSDKCVLRAECDC^ CACMGGAVQCQS 3511 

Q99ND 0 CKEGCVCQSGYVLNSDKCVLRAECDCKDAQGJ^ 3509 

Q9BZ84 L G 2280 

40 NOV6a 1220 

Q63191 1216 

Q91641 688 

088799 SQCPPGTYCKDNEDGNSNCAKITLQCPAHSLFTNCLPPCLPSCLDPDGLCKGAS PKVPS T 3571 

Q99ND0 SQCPPGTYCKDNEDGNSNC^^ITLQCPAHSLFTNCLPSCLPSCLDPDGLCKGASPKVPST 3569 

45 Q9BZ84 2280 

NOVSa - 1220 

Q63191 ™ 1216 

Q91641 688 

50 088799 CKEGCICQSGYVLSl^CLLRNRCGCKDAH^ 3631 

Q99ND0 CKEGCICQSGYVLSNNKCLLRNRCGCKDAHGALIPEDKTWVSRGCTQSCVCTGGSIQCLS 3629 

Q9BZ84 KSWVSSGCTEKCVCTG 2296 

NOV6a 122 0 

55 Q63191 1216 

Q91641 688 

08 8 7 9 9 SQCPPGAYCKDNEDGSSNCARIPPQCPANSHYTDCFPPCPPSCSDPEGHCEASGPRVLST 3691 
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E ???!???^ 3689 

NOV6a 

5 Q63191 ~~ _~ ~~ 1 220 

Q91641 1216 

Ei i 

10 2296 

NOV6a 

Q63191 I 1220 

Q91641 " 1216 

NOVSa 

Q63191 1220 

20 Q91641 ~ 1216 

Ei S 

" 2296 

25 NOV6a 

Q63191 ZZZZZZZ Z ' 12 20 

Q91641 1216 



30 S S 

NOVSa 

Q63191 ~__ ~~ 1220 

Q91641 _ 1216 

35 Ei °^™^=E£zg™2£~ £ 

~ 2296 

NOV6a 

40 Q63191 ZZZZZZZ Z Z " " 1220 

Q91641 1216 

Ei ^«=«~ig£ 



45 ... 2296 

NOV6a 

Q63191 -lllll ~ 1220 

Q91641 " 1216 

so g2 i 

2296 

NOVSa 

Q63191 " - 1220, 

55 Q91641 --- 1216 
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Q9BZ84 2296 

NOV6a 1220 

Q63191 X21S 

5 Q91641 688 

08 8 7 9 9 HCEGTS PKVPSPCKEGCLCQPGYWHNHKCVLQIHCGCKDAQGGFVPAGKTWI SRGCTQS 4231 

Q9 9ND0 HCEGTS PKVPS PCKEGCLCQPGYVVHNHKCVLQIHCGCKDAQGGFVPAGKTWI SRGCTQS 4229 

Q9BZ84 2296 

10 NOV6a X220 

Q63191 1216 

Q91641 688 

0887 99 CACVGGAVQCHNFTCPTGTQCQNS S CS KI TVQCPAHSQ YTTCLPS CLPS CFDPEGLCGGA 42 91 

Q99ND0 CACVGGAVQCHNFTCPTGTQCQNS SCSKITVQCPAHSHYTTCIiPS CLPS CFDPEGLCGGA 4289 

15 Q9BZ84 2296 

NOV6a 1220 

Q63191 1216 

Q91641 688 

20 088799 S PRAPS TCREGCVCEADYVLREDKCVLRTQCGCKDAQGDLI PANKTWLTRGCAQKCTCKG 4351 

Q99ND0 S PRAPS TCREGCVCEADYVLREDKCVLRTQCGCKDAQGDL I PANKTWLTRGCAQKCTCKG 4349 

Q9BZ84 2296 



NOV6a 1220 

25 Q63191 1216 

Q91641 688 

088799 GNIHCWNFKCPLGTECKDSVDGGSNCTKIALQCPAHSHHTYCLPSCIPSCSNVNDRCEST 4411 

Q99ND0 GNIHCWNFKCPLGTECKDSVDGGSNCTKIALQCPAHSHHTYCLPSCIPSCSNVNDRCEST 4409 

Q9BZ84 2296 

30 

NOV6a 1220 

Q63191 1216 

Q91641 688 

.. 0887.99 SLQRPSTCIEGCLCHSGFVFSKDKCVPRTQCGCKDSQGTLIPAGKNWITTGCSQRCTCTG 4471 

35 Q99ND0 SLQRPSTCIEGCLCHSGFVFSKDKCVPRTQCGCKDSQGTLIPAGKNWITTGCSQRCTCTG 4469 

Q9BZ84 2296 

NOV6a 1220 

Q63191 1216 

40 Q91641 688 

08 8 7 9 9 GLVQCHDFQCPSGAECQDIEDGNSNCVEITVQCPAHSHYSKCLPPCQPSCSDPDGHCEGT 4531 

Q9 9ND0 GLVQCHDFECPSGAECQDIEDGNSNCVEITVQCPAHSHYSKCLPPCQPS CSDPDGHCEGT 4529 

Q9BZ84 2296 

45 NOVSa 1220 

Q63191 1216 

Q91641 - 688 

088799 SPEAPSTCEEGWCEPDYVLSNDKCOTSSEC 4591 

Q99ND0 SPEAPSTCEEGCVCEPDYVLSNDKCVPSSECGCKDAHGVLIPESKTWVSRGCTKNCTCKG 4589 

50 Q9BZ84 2296 

NOVSa 1220 

Q63191 1216 

Q91641 688 

55 088799 GTVQCHDFSCPTGSRCLDNNEGNSNC^YALKCPAHSLYTNCLPSCLPSCSDPEGLCGGT 4651 

Q9 9ND 0 G WQCHDFSCPTGSRCLDNNEGNSNCyTYALKCPAHSLYTNCLPS CLPS CSDPEGLCGGT 4649 

Q9BZ84 - 2296 
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NOVSa __ 

Q63191 1~ _ 1220 

Q9i64i — i zzrzzzzzzrz_zz 1216 

nltZn f^5 PSTC ^ GCICQSGWL ^ 

" ~ 2296 

NOV6a 

Q63191 ~_ 1220 

Q91541 - IZZZZZZ ~ 1216 

088799 . CT^CQSYl^SGTQaaffil^ 688 

Q9BZ84 ^f^??^^^^ 4769 



~ 2296 

NOV6a 

Q63191 ZZZ Z """ 1220 

Q91641 ~~~ZZ_ZZ_ZZZ 1215 

088799 SHKAPSTCREG CTVCQPGYLLNKDTCVHKNQCGCroiRGNI IPAGNTWI S SD CTO cna n'rr> aIL 

£S£ ^^^^^ 

NOVSa 

Q63191 " ~ " ~~ 1220 

Q91641 : I 1216 

NOV6a 

Q63191 1220 

Q91641 ~~~ 1216 



SS! ^SSS^S^S^S^SS^^ ???? 



NOV6a 

Q63191 ~ ~" " 1220 

Q91641 " 1216 



N0V6a 

Q63191 Z~Z~ ~~" 1220 

Q9is4i ZZZZZZZ.Z ~~~ 1216 

nllHl ^l^^PSGVLTSNVHVFGNSWEVKAQHAFFRFPRA^ - - -EEPDLLOSECSO til a. 

SEil ™ PS ^ TSf ^^ SM ^QHAPFRPP R M,P EDEE RD---- -SSScS Volt 

Q9BZ84 ^PSGALTQNI^^ =062 

NOVSa 

Q63191 "~ ~~ " 1220 

Q91641 ZZZZZZ" 1216 

EQTALISSTQAOTVLVDPQGPFAACHQII^EPFEQRCM^MCTGW^^^ f?L 

Q99ND0 EQTALISSTQACRVLVDPQGPFAACHQIIAPEPF^ E£i 

Q9BZ84 WSI^ITOn^^ 2 5 5 122 
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NOV6a 1220 

Q63191 1216 

Q91641 688 

088799 GYAI ICQEAGA^TGWRDHTOCAMTC 5184 

5 Q99ND0 GYAIICQEAGANMTGWRDHTHCAMTCPA^ 5182 

. Q9BZ84 GWAAAF 2601 

NOVSa 1220 

Q63191 1216 

10 Q91641 688 

088799 ASLPGYIYSDTQSLPVTHCGCTADGIYYKLGDSFVTNDCSQHCTCASQGILLCEPYGCRA 5244 

Q9 9ND0 ASLPGYI YSDTQS LPVTHCGCTADGIYYKLGDS FVTNBCSQHCTCASQGILLCEPYGCRA 5242 

Q9BZ84 2601 

15 N0V6a 1220 

Q63191 1216 

Q91641 688 

OS8799 GES CMVANFTRGCFQDS PCLQNPCHNDGRCEEQGATFI CHCDFG YGGEFCTEPQDI TTRK 53 04 

Q99ND0 GES CMVANFTRGCFQDS PCLQNPCHNDGRCEEQGATFI CHCDFGYGGEFCTEPQDITTRK 53 02 

20 Q9BZ84 . 2601 

N0V6a 1220 

.Q63191-,-,. 1216 

Q91641, 688 

25 . 088799-, KIEASSLVAILPGVLVMVLVTPVLLPRVYVYMATRT™ 5364 

Q99ND0 KIEASSLVAILPGVLVMVLVPVLLPRVYVYM 53 62 

Q9BZ84 ■ 2601 

NOVSa 122 0 

30 Q63191 1216 

Q91641 688 

088799 ..^DVPEPTFKATEF 5376 
Q99ND0 DVPEPTFKATEF 5374 
Q9BZ84 2601 

35 ' 



Domain results for NOV6 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 6G with the statistics and 
domain description. These results indicate that the NOV6 polypeptides have properties similar to 
40 those of other proteins known to contain these domains. 



Table 6G. Domain Analysis of NOV6 


PSSMs Producing Significant Alignments 


Score 
(bits) 


E 
Value 


MAM: domain 4 of 6, from 660 to 813 


192.5 


6.7e-54 
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MAM 


CdFEdgsliPfCgWsadsqddaddloWtrvTisatrrrrQ^r^ 


NOVSa 


1 + ' 1 + ii +++++ +| ++ ++ ++ +++++ 1 + 

CNFERDT- -CSWYPGHLSD- - -THWRWVESR GPDHDHTTGQ 


NOV6a 


GhymyvdtssgllqeGokArLlSDDlnrini-tjn^^r'T m?t.»w,™,^i« 4. 

| ++ ++++++ + + | ++ | + | + | ++ ++++ I* 

GHFVLLDPTDPL - AWGHS AHLLSRPQVPAAPT - ECLS FWYHLHGPQ I GT - 


NOV6a 


gLnvyvrenge . tllWsrsGhggggWllaevtlpt . . f stkpf qwFegt 
-IjRLJU^RREGEeTHLWSRSGTQGNRWHEAWATLSHqpGSHAQYQLLFEGL 


NOVSa 
MAM: domain 6 


rgggsrGglAlDDIslsthiegpCnq (SEQ ID NO • 77) 
+ +++|++|+| |+ ++ +++ | ++ 

R-DGYHGTMALDDVAVR- - -PGPCWA (SEQ ID NO • 201 


MAM 
NOVSa 


ot 6, fro. 977 to 1142 I 199.2 1 6.4e-5* 

a ^j-^y^ ^4 u.t>g aag aaxqwtrvnsatgg . stgprgdhttG 
I+II++ +1+1 ++ +++++++ | ++ ++++++++ ++++++ | 
CDFESG- - - LCGWSHLAWPGLGGYS WDWGGGATPS rYPQPPVDHTLG 


NOVSa 


I++ ++++ + + + M+I+I++ + + ; + 

Te aGHFAFFETGVLG - PGGRAAWLRS E PLPATPAS - - CLRFWYHMGFPEH 


NOV6a 


gtpg. Lnvyvrenge. tllWsrsGhggggWllaevtlptf stkpf gwFe 
++++ +++ + +++ +1 ++ j + ++!+++++++ . , , , i 

FYKGeLKVLLHSAQGgLAWGAGGHRRHQWLEAQVEVA- - SAKEFQXVFE 


NOV6a 


gtrg.ggsrGglAlDDIslsthiegpCnq (SEQ ID NO - 78) 
++++++ +| +++ | + 

ATLGgQPALGPIALDDVEYLA— GQHCQQ (SEQ ID NO -20) 



The NOV6 disclosed in this invention may be expressed in a variety of tissues. 

The protein similarity information, expression pattern, and map location for the apical 
endosomal glycoprotein-like protein and nucleic acid disclosed herein suggest that this protein 
may have important structural and/or physiological functions characteristic of the apical 
endosomal glycoprotein family. Therefore, the nucleic acids and proteins of the invention are 
useful in potential diagnostic and therapeutic applications and as a research tool. For example, the 
compositions of the present invention will have efficacy for treatment of patents suffering from: 
endometriosis, fertility and other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding the apical endosomal glycoprotein-like protein of the 
invention, or fragments thereof, are useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. These materials are further useful in 
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the generation of antibodies that bind immuno specifically to the novel substances of the invention 
for use in therapeutic or diagnostic methods. These antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the "Anti- 
NOVX Antibodies" section below. The disclosed NOV6 protein has multiple hydrophilic 
5 regions, each of which can be used as an immunogen. In one embodiment, a contemplated NOV6 
epitope is from about amino acids 20 to 150. In another embodiment, a contemplated NOV6 
epitope is from about amino acids 150 to 200. In alternative embodiments, contemplated NOV6 
epitopes include from about amino acids 205 to 310, 320 to 355, 375 to 410, 410 to 440, 440 to 
550, 570 to 740, 740 to 800, 800 to 950, 950 to 990, 995 to 1025, 1045 to 1070, 1 100 to 1120, 
10 1125 to 1160, and 1 175 to 1210. 

NOV7 

Another NOVX protein of the invention, referred to herein as NOV7, includes three novel 
ADAM13-like proteins. The disclosed proteins have been named NOV7a, NOV7b, and NOV7c. 
1 5 The ADAM family proteins contain a metalloprotease domain, a disintegrin domain, and a 
cystein-rich domain. The proteins are human homolgs of mouse meltrin-alpha, which are 
involved in mytube formation 

The NOV7 proteins disclosed herein are predicted to localize extracellularly. Therefore, it 
is likely that these proteins are accessible to a diagnostic probe, and for the various therapeutic 
20 applications described herein. 

At least the NOV7a protein disclosed in this invention maps to chromosome 20. This 
information was assigned using OMIM, the electronic northern bioinformatic tool implemented 
by CuraGen Corporation, public ESTs, public literature references and/or genomic clone 
homologies. 

25 

NOV7a 

In one embodiment, a NOV7 variant is NOV7a (alternatively referred to herein as 
CG50367-01), which encodes a novel ADAM 13 -like protein and includes the 2762 nucleotide 
sequence (SEQ ID NO:21) shown in Table 7A. An open reading frame for the mature protein 
30 was identified beginning with an ATG codon at nucleotides 3-5 and ending with a TGA codon at 
nucleotides 2745-2747. Putative untranslated regions downstream from the termination codon 
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and upsheam from fte initiation codon are underlined in Tabie 7A, and the start and stop codons 
are in bold letters. 



Table7^NOV7a Nucleotide Sequence (SEQ ID NO:21) 

CTATGGGCTGGAGGCCCCGGAGAGCI 



A <^GCTCCTGCTTGAGCTGGAGAAGAACCA^G^r^i™ GGGCTGGTG GCCCTGGAGGCTGAAGGCC 
TGCGTCCCTGGCCACCCCGGGGCTCC^GGACT^ 

ggggcaggcgagaagcgcgcaggacccggaag^^gaaS^™ CTTCCTG ^ 

SKSSKSSESSZS 

OOCCCCTWCCCCMSWC^^ 



Ihe sequence of NOV7a was derived by laboratory cloning of cDNA flagmen* by *, 
«b» prediction of the sequence. The cDNA fluents covering either the full lengtt of the DNA 
sequence, or par, of the sequence, or both, were cloned. In siUco paction was based on 
sequences available in CuraGen's proprietary sequence databases or in the puWic human 
sequence databases, and provided either the full lenphDNA sequence, or some portion thereof 
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The DNA sequence and protein sequence for a novel transmembrane-like gene were 
obtained by SeqCallingTM Technology and are reported here as NOV7a. These methods used to 
amplify NOV7a cDNA are described in Example 2. 

The NOV7a polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 914 amino acid 
5 residues in length and is presented using the one-letter amino acid code in Table 7B. The SignalP, 
Psort and/or Hydropathy results predict that NOV7a has a signal peptide and is likely to be 
localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative 
embodiments, a NOV7a polypeptide is located to the microbody (peroxisome) with a certainty of 
0.1026, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic 
10 reticulum (lumen) with a certainty of 0. 1000. The SignalP predicts a likely cleavage site for a 
NOV7a peptide between amino acid positions 29 and 30, i.e. at the dash in the sequence GAG- 
VL. 

Table 7B. Encoded NOV7a Protein Sequence (SEQ ID NO:22) 

:, QELLIiEIiEKNHR^^ 

YLRPWPPRGSKDFSTHEIFRMEQLLTWKGTTO 

FLTRHRNLI3HTKQRLLEVANyVI)QLLRTLD I QVT^TGLEVWTERDRSRVTQDAlSrATLWAFLQWRRGLWAQRPHD 
SAQLLTGRAFQGAWGLAPVEGMCRAESSGGVSTDH^ 
& CVMAAATGHPFPRVFSACSRRQLRAFFRKGGGACLSNAPDPGLPVPPALCGNGFVEAG 

■7- FAHNCSLRPGAQC^GDCCVRCIjLKPAGALCRQAMGDCDLPEFCTGTS shcppdvylldgs pcargsgycwdga 

CPTLEQQCQQLWGPGSHPAPEACFQVVNSAGDAHGNCG 
VDSTVHIJ^GQEVTCRGAIiALPSAQLDLLGLGLVEPGTQCGPRM^ 
HNCHCAPGWAPPFCDKPGFGGSMDSGPVQAElSnm^ 

RDPACSGPKDGPHRDHPLGGVHPIffiLGPTATGQPWPLAPGAPADHIHNiypPP 

VSPDPQGGSLAAWGPSPLGDNI SSS FSADQVQMPRS CLCGEPWGGHVGRKEGSKRGGPRLGERPVWS PGS PGCA 
AELEKRS S AERS WHGANSRKAGGTQK 

15 NOV7b 

In an alternative embodiment, a NOV7 variant is NO V7b (alternatively referred to herein 
as CG50367-02), which includes the 2705 nucleotide sequence (SEQ ID NO:23) shown in Table 
7C. An open reading frame for the mature protein was identified beginning with an ATG codon 
at nucleotides 3-5 and ending with a TGA codon at nucleotides 2688-2690. The start and stop 
20 codons of the open reading frame are highlighted in bold type. Putative untranslated regions are 
underlined and found upstream from the initiation codon and downstream from the termination 
codon. 



105 



WO 02/059315 



PCT/US01/50076 



Table 7C. NOV7b Nucleotide Sequence (SEQ ID NO:23) 



GGCCAG 



CCAACGCCACGCTCTGGGCC^ 
^CTCACGGGCCGCGCCTTCcS 
CGGGAGGCGTGAGCACGGACCACTC^^ 
GCCTCGGCCTCAGCCACGACCCCGACGG^^ 

cc^ccaccgggcacccg^^ 

GOGGCGGCGCTra^ 

cgctgcgcccgggggcccagtgcgccScS^ 
gccgccaggccatgggtgactg^ 

TTCAGCGCTGCCTGACTGCCTGCCACAG^^^So^ ^ GCAGGCGCTGCA GGAAGAATGCCTTCCAGGAGC 

=== 

«WMflococaGAcS^ 

^CAGC.GAAAGG.GC.GGCA^ 



The sequence of NOV7b was derived by laboratory cloning of cDNA fragments by in 
silica prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence.orpartofthesequenc^orboth.werecloned. Insilico prediction was based on 
sequences available in CuraGen's proprietary sequence databases or in the public human 
sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The DNA sequence and protein sequence for a novel stabilin-like gene were obtained by 
SeqCalhngTM Technology and are reported here as NOV7b. These methods used to amplify 
NOV7b cDNA are described in Example 2. 
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The NOV7b polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 895 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 7D. The 
SignalP, Psort and/or Hydropathy results predict that NOV7b has a signal peptide and is likely to 
be localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative 
5 embodiments, a NOV7b polypeptide is located to the microbody (peroxisome) with a certainty of 
0.101 1, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic 
reticulum (lumen) with a certainty of 0. 1 000. The SignalP predicts a likely cleavage site for a 
NOV7b peptide between amino acid positions 29 and 30, i.e. at the dash in the sequence GAG- 
VL. 

10 

Table 7D. Encoded NOVTb Protein Sequence (SEQ ID NO:24) 

MGWRPRRARGTPLLLLLLLLLLW 

QELLLELEKNHRLIJUPGYIETHYG 

YI^PWPPRGSKDFSTHEIFRMEQLLTWKGT^ 
FLTRHRNLNHTKQRLLEVANYyDQL 

S AQLLTGRAFQGATVGLAPVE<^CRAE S S GGVS TDHSELP I GAAATMAHE I GHS LGLSHDPDGCCVEAAAE S GG 
. . CVMAAATGHPFPRVFSACSRRQLRAFFRKGGGACLS^^APD^ 

n FAHNCSLRPGAQCAHGDCCVRCLLKPAGALCRQAMGDCDLPEFCTGTS SHCPPDVYLLDGS PCAKGSGY CWDGA 

CPTLEQQCQQLWGPGSHPAPEACFQVVNSAGDAHGNCGQD^^ 
" . VDSTVHLDGQEOTCRGAIJU^PSAQIiD^^ 

HNCHCAPGWAPPFC^KPGFGGSMDSGPVQAENHD^ 
. RDPACSGPKDGPHRDHPLGGVHPI^LGPTATGQPWPLDPENSHEPSSHPEKPLPAVSPDPQGGSIiAAWGPSPLG 
; . . DNISSSFSADQVQMPRSCLCGEPWGGHVGRKEGSKRGGPRLGERPWSPGSPGCAAELEKRSSAERSWHGANSR 

KAGGTQK 



NOV7c 

In an alternative embodiment, a NOV7 variant is NOV7c (alternatively referred to herein 
15 as CG50367-03), which includes the 2642 nucleotide sequence (SEQ ID NO:25) shown in Table 
7E, An open reading frame for the mature protein was identified beginning with an ATG codon 
at nucleotides 3-5 and ending with a TGA codon at nucleotides 2625-2627. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions are 
underlined and found upstream from the initiation codon and downstream from the termination 
20 codon. 



107 



WO 02/059315 



PCT/US01/50076 



Table 7E. NOV7c Nucleotide Sequence (SEQ ID NO: 25) 



CTCGGC^CCGAAACTTGAA^ 
GCCTCGGCCTC^GCcWcrc^ 

cggccacc^gcSg^ 

C^CGGCGCTTGCCTCTC^ 

ACCTACTCBGACGGCTC^CCcS^^ 
AGTGCC^GCAGCTCTGGGGGCC^^ 

ATGCTCATGGAAACTGCGGCCAGGArarp^pin™^ CTGTTT CCAGGTGGTGAACTCTGCGGGAG 

agctgcagtgccagS?^^ 



tagIg-c^c^^ 
^cagcgctgcctoactgcctgS 

ACACCTTCCTGCTGGCCATG^^ 

ACCC^CTCCCAGGAGCCCATOTGSSrATJS^™ CTCCTCC ^GCGCCGGCCTGGCCTGGTGTTGCT 

ggcccctggaccc^gaactctcS 

SSSSSSSSSSSSSS^^^S^ 52 S2SSS2S 

GG 



The sequence of NOV7c was derived by laboratory cloning of cDNA fragments by in 
srhco prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or baft, were cloned. /„ silica prediction was based on 
sequences available in CuraGen's proprietary sequence databases or in the public human 
sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The DNA sequence and protein sequence for a novel stabilin-like gene were obtained by 
SeqCallmgTM Technology and are reported here as NOV7c. These methods used to amplify 
NOV7c cDNA are described in Example 2. 
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The NOV7c polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 is 874 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 7R The SignalP, 
Psort and/or Hydropathy results predict that NOV7c has a signal peptide and is likely to be 
localized extracellularly at the plasma membrane with a certainty of 0.4600. In alternative 
5 embodiments, a NOV7c polypeptide is located to the microbody (peroxisome) with a certainty of 
0.1000, the endoplasmic reticulum (membrane) with a certainty of 0.1000, or the endoplasmic 
reticulum (lumen) with a certainty of 0. 1 000. The SignalP predicts a likely cleavage site for a 
NOV7c peptide between amino acid positions 29 and 30, i.e. at the dash in the sequence GAG- 
VL. 

10 

Table 7F. Encoded NOV7b Protein Sequence (SEQ ID NO:26) 

LLLELEKNHRUjAPG YI ETHYGPDGQPVVIiAPlfflTDHCHy QGRVRGFPDS WVVL^ GL I TLS RNAS YYLRP 

WPPRGSKDFSTHEIFRMEQLLT^ 
.NLimTKQRLLEVAXm^ 

AFQGATVGLAPVEGMCRAES S GGVS toHSELPIGAAATMAHE IGHSLGLSHDPDGCCVEAAAESGGCVMAAATGHP 
FPRVFSACSRRQLI^FRKGGGACLSNAPDPGLP^ 
CAHGDCCVRCLLKPAGMjCRQJ^^ 

GSHPAPEACFQVWSAGDAHGNCGQDSEGHFLPCAGRD^ 
ALALPSAQLDLLGLGLVEPGTQCGPRMVCQSRR^ 
FGGSMDSGPVQAENHDTFLLAMLLSVL^ 

VHPMELGPTATGQPWPLDPENSHEPS SHPEKPLPAVS PDPQADQVQMPRS CLCGEPWGGHVGRKEGSKRGGPRLGE 
RPVWSPGSPGCAAELEKRSSAERSWHGANSRKAGGTQK 



SNP variants of NOV7 are disclosed in Example 3. 
NOV7 Clones 

1 5 Unless specifically addressed as NOV7a, NOV7b, or NOV7c, any reference to NOV7 is 

assumed to encompass all variants. 

The amino acid sequence of NOV7 has high homolgy to other proteins as shown in Table 

7G. 



Table 7G. BLASTX Results from Patp Database for NOV7 


High 

Sequences Producing High-Scoring Segment Pairs: ' Score 


Smallest 

Sum 
Prob P (N) 


patp:AAB47106 Second splice variant of MAPP - Homo sapiens 4372 


0.0 


patp:AAB47 1 05 First splice variant of MAPP - Homo sapiens 3666 


0.0 
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patp;AAB50935 ADAM pro tein #1 - Homo sapiens j™ lgg 

patp: AAB50942 ADAM gene #1 peptide #1 - Homo sap iens £g^g 

patp:AAW25716 Mouse beta m eltrXotein — ^ 



2.1e-180 



10 



15 



In a search of sequence databases, it was found, for example, that the NOV7a nucleic acid 
sequence of this invention has 81 1 of 840 bases (96%) identical to a gb:GENBANK- 
ID:HSM801 104|acc:ALl 1741 5.1 mRNA from Homo sapiens (Homo sapiens mRNA; cDNA 
DKFZp434K0521 (from clone DKFZp434K0521)). Further,the full amino acid sequence of the 
disclosed NOV7a protein of the invention has 553 of 554 amino acid residues (99%) identical to, 
and 553 of 554 amino acid residues (99%) similar to, the 702 amino acid residue 
ptnr:TREMBLNEW-ACC:CACl 6509 protein from Homo sapiens (Human) (DJ964F7.1 
(NOVEL PROTEIN (DISINTEGRIN AND METALLOPROTEINASE))). 

In a similar search of sequence databases, it was found, for example, that the NOV7b and 
NOV7c nucleic acid sequences have 1409 of 2252 bases (62%) identical to a gb:GENBANK- 
ID:XLU66003|acc:U66003.1 mRNA from Xenopus laevis (Xenopus laevis ADAM 13 mRNA, 
complete cds). Further, the full amino acid sequence of the disclosed NOV7b and NOV7c 
proteins of the invention have 388 of 746 amino acid residues (52%) identical to, and 507 of 746 
amino acid residues (67%) similar to, the 914 amino acid residue ptnr:SPTREMBL-ACC:O12960 
protein from Xenopus laevis (African clawed frog) (ADAM 13). 

Additional BLASTP results are shown in Table 7H. 





Table 7H. NOV7 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


CAC33154 


SEQUENCE 3 FROM 
PATENT WOO 109293 - 
Homo sapiens (Human) 


812 


785/81 1 
(96%) 


789/811 
(97%) 


0.0 


Q9BZ1 1 


DJ964F7.1 (NOVEL 
DISINTEGRIN AND 
REPROLYSIN 
METALLOPROTEINASE 
FAMILY PROTEIN) - 
Homo sapiens (Human) 


728 


699/716 
(97%) 


701/716 
(97%) 


0.0 


CAC33153 
AAK67164 | 


SEQUENCE 1 FROM 
PATENT WO0109293- 
Homo sapiens (Human) 
ADAM33 - Mus museums 


802 
685 


661/661 
(100%) 

498/690 


661/661 
(100%) 

543/690 


0.0 

3.8e-280 
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(Mouse) 




(72%) 


(78%) 




O12960 


ADAM 13 - Xenopus laevis 
(African clawed frog) 


914 


388/746 
(52%). 


507/746 
(67%) 


9.4e-211 



A multiple sequence alignment is given in Table 71, with the NOV7 protein of the 
invention being shown in lines 1, 2, and 3 in a ClustalW analysis comparing NOV7 with related 
protein sequences of Table 7H. 

Table 71. ClustalW Analysis of NOV7 
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1. SEQ ID NO.: 22 

2. SEQIDNO.:24 

3. SEQIDNO.:26 

4. SEQ ID NO.: 79 



NOV7a 
NOV7b 
NOV7c 
CAC33154 



5. SEQ ID NO.: 80 

6. SEQ ID NO.: 81 

7. SEQ ID NO.: 82 

8. SEQ ED NO.: 83 



Q9BZ11 
CAC33153 
AAK67164 
012960 



15 



20 



25 



30 



35 



40 



45 



NOV7a 
NOV7b 
NOV7c 
CAC33154 
Q9BZ11 
^CAC33153 
AAK67164 
O12960 

NOV7a 

NOV7b 

NOV7 c 

CAC33154 

Q9BZ11 

CAC33153 

AAK67164 

012960 

NOV7a 

NOV7b 

NOV7C 

CAC33154 

Q9B211 

CAC33153 

AAK67164 

012960 

N0V7a 

NOV7b 

NOV7c 

CAC33154 

Q9BZ11 

CAC33153 

AAK67164 

012960 



MGWRPRRARGTPIiLLLLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLDGQPWRTVSLEEP' 
MGWRPRRARGTPLLLLIiLLLLLWPVPGAGVLQGHIPGQPVTPHWLDGQPWRTVSLEEP' 
MGWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLDGQPWRTVSLEEF 
MGWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLDGQPWRTVSLEEP 



MGWRPRRARGTPLLLLLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLDGQPWRTVSLEEP" 



60 
60 
60 
3 60 
1 

^ 60 

- 1 
KG 56 




DK-3SISQ' 
g}DGHS| 
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15 



20 



25 



30 



35 



NOV7a 

NOV7b 

N0V7c 

CAC33154 

Q9BZ11 

CAC33153 

AAK67164 

012960 

NOV7a 

NOV7b 

NOV7c 

CAC33154 

Q9B211 

CAC33153 

AAK67164 

012960 

NOV7a 
NOV7b 
NOV7c 
CAC33154 
Q9BZ11 
CAC33153 
AAK67164 
012960 

NOV7a 
NOV7b 
NOV7c 
CAC33154 
Q9BZ11 
CAC33153 
AAK67164 
012960 

NOV7a 
NOV7b 
NOV7c 
CAC33154 
Q9BZ11 
CAC33153 
AAK67164 
012960 

NOV7a 
NOV7b 
NOV7c 
CAC33154 
Q9BZ11 
CAC33153 
AAK67164 
012960 




S AQLLTGRAFQGATVGLAPVEGMCRAES S 
S AQLLTGRAFQGA WGLAPVEGMCRAES S 
3AQLLTGRAFQGATVGLAPVEGMCRAES S 
ISAQLLTGRAFQGATVGLAPVEGMCRAESS 
S AQLLTGRAFQGATVGLAP VEGMCRAES S 
SAQLLTGKAFQGATVGLAPVEGMCRAESS 

SgQLIiTG^FQGgTVGIAPVEjJ^RgEBs 
QLiSTGfflFSGHTEGi^pBEGMC^SR 



Ng 



GGVSTDHS ELP I GAAATMAHE IGHSLGLSH 
GGVSTDHSELPIGAAATMAHEIGHSLGLSh) 
GGVS TDHS ELPI GAAATMAHE IGHS LGLS H 
GGVS TDHS ELP I GAAATMAHEI GHS LGLSH 
GGVSTDHSELPIGAAATMAHSIGHSLGLSE 
GGVS TDH S ELP I GAAATMAHE I GHS LGLS H 

m - v -^jGGVSTDHSELPIG^TMAHEIGHSLGLgki 
PaEGMCtiAEDSsHGGyS^DHSE^j I GAAATMAHE I GHSSgSsH 



N0V7a 
N0V7b 
NOV7c 




TWaDGQEVTCRGALALPSAQLDLLGLGLVEPGTQCGPRMVCQSRRCRKNAFQELQRCLT 
T^LDGQEVTCRGALMiPSAQLDLLGLGLVEPGTQCGPRWCQSRRCRKNAFQELQRCLT 
TVTJI^GQEVTCRGM^ALPSAQI^IiGLGLVEPGTQCGPRiWCQSRRCRKNAFQELQRCLT 



655 
655 
655 
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50 



CAC33154 

Q9BZ11 

CAC33153 

AAK67164 

012960 

NOV7a 

N0V7b 

NOV7c 

CAC33154 

Q9BZ11 

CAC33153 

AAK67164 

012960 

NOV7a 

NOV7b 

NOV7c 

GAC33154 

Q9BZ11 

CAC33153 

AAK67164 

012960 

NOV7a 

N0V7b 

NOV7c 

CAC33154 

Q9BZ11 

CAC33153 

AAK67164 

012960 

NOV7a 

NOV7b 

NOV7c 

CAC33154 

Q9BZ11 

CAC33153 

AAK67164 

012960 

NOV7a 
NOV7b 
NOV7c 




-TMTPSCW 692 
605 
708 



PGAGLAWCCYRLPGAHLQRCSWGCRR 
PGAGLAWCCYRLPGAHLQRCSWGCRR 
PGAGLAWCCYRLPGAHLQRCSWGCRR 
PGAGLAWCCYRLPGAHLQRCSWGCRR 
P GAGL AWCC YRLP GAHLQRCSWGCRR 

p Hg^ ASccfBSgBlG 

PGAGLAWC 



JPAWPGVATDSQ- - 

- - TFCHgRGLCg22 " r' 

AL^FAMVYWgfgKt^SlJK^ 



JYQLP- 




SLWN-- 634 
[ITS 768 




GAPADHIHNIYPPPFLPDE 



ENSHEPSSHP 
ENSHEPSSHP 
ENSHEPSSHP 
ENSHEPSSHP; 
ENSHEPSSHP 1 



808 
789 
789 
789 
704 

gW@WA 755 

WjjJSC 664 

APgPVIQHGVQ 810 



ekplpavspdpq; 
ekplpavspdpq! 
ekplpavspdpq, 
ekplpavspdpq; 
ekplpavspdpq! 



3GSLAAWGPSPLGDNISSSFSA 

3GSLAAWGPSPLGDNISSSFSA 
A 



DQVQMPRSCL 
DQVQMPRSCLj 
DQVQMPRSCL 1 
DQVQMPRSCL: 
DQVQMPRSCL 



CGEPW- GGHtfGRKEGS 
CGEPW- GGH^GRKEGS 



867 
848 
827 

812 

728 

QSRjjTPKIKS 792 



CGEPW-GGHV,GRKEGS 

W 

W 

RSLCQ 



PSj^SPGgWTLR TLMS 

aQRSHPPgDjLLS '--DgAHSELT 685 

-Vjg^ERPPPgPMKPSPILPr AKEQTVIIVpiLPg^PjJPSCPIRTQQliNPPSKP 861 



KRGGgRLGgRPVWSPGSPGCAAELEKRSSAERSWHGANSRKAGGTQK- 
KRGGgRLGg RPWSPGSPGCAAELEKRSSAERSWHGANSRKAGGTQK- 
KRGgSrLgE RPVWS PGS PGCAAEIjEKRS SAERSWHGANSRKAGGTQK- 



914 
895 
874 



CAC33154 812 



Q9BZ11 
CAC33153 
AAK67164 
012960 



RCQD^ASG^R- 



728 
802 
685 



lpvt(3ahk|pllvltpathkppitnsatqlk^ 914 



Domain results for NOV7 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 7 J with the statistics and 
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domain description. These results indicate that the NOV7 polypeptides have properties similar to 
those of other proteins known to contain these domains. 



Reprolysin (M12B) family zinc metalloprotease : domain 1 of l 
rrom 210 to 409 ' 



Score 
(bits) 



306.6 



Reprolysin kYiELvIVvDhgmytkygsdlnkirqrVhgivNlvNeiYrpqLNirV 
+ 1 + II + 1 I + 1 + ++ ++++++++++ ++++ 1 +++ +++ I I + I 

KYLELYIV^UDHTLFLTRHRNLNHTKQRLLEVaNYVDQLLRT - LD I QV 



NOV7a 



NOV7a 



NOV7a 



NOV7a 



NOV7a 



vLvg^lWsdgDklnvqsdandTLhsFgeWRetdLlkrksHDnAqLLtcri 
+ I++I I + I+++I+ ++++++ || | ++ || + | +++ ||| + ||4 + 

ALTGLEVWTEIffiRSRVTQDAl^TLWi^LQWR^G-LWAQRPHDSAQLLTGR 

dfdgntiGaAyvggmCspkrSvGVvqdhspivllvAvtMAHELGHNLGmt 
+++ ++ | + | ++ ++ | + ++++ +++ | ++ | ||| + ,|] + | | + 

AFQGAWGLAPVEGMCRAESSGGVSTDHSELPIGAAATMAHEIGHSLGLS 

HDdknkdgCtCe. . -gggsCIMnpvassspskKkFSnCSkddyqkFltkq 
||++ +|+ + + + + + |+| ++++++++++ || | |+ +++ | ++ 

HDPD- - -GCCVEaaaESGGCVMAAATGHPFPR-VFSACSRRQLRAFFRKG 



kpqCLlNkP 
l + l 

GGACLSNAP 



(SEQ ID NO: 84) 
(SEQ ID NO: 22) 



from^f^Ss" CRepr ° lySin £amil y Propeptide) ; domain 1 of !, 



3.1e-88 



112.3 



M12B Propep 
NOV7a 

N0V7a 

NOV7a 



hLeknrsllapdftvttYdedGtlvteepliqddHeyYqGyVeGypn 
| +++++++++++ +++ | +++ | + +++ ++•++•+) | + | + | + | + | +++ 

ELEKNHRLLAPGYIETHYGPDGQP VVLAPNHT - DHCHYQGRVRGFPD 

SaVslSTCsGgLRGilqlenlsYglEPle . . ssdgf . eHiiYqiendkte 
l+l +++ + +|++ | +++++ ++++ | +++++++ + 

SWWLCTCSGMSGLITLSRNASYYLRPWPprGSKDFsTHEIFRMEQLLTW 

pspcgecgslststdssygirsasp (SEQ ID N0:85) 
+++++++++ + + + + + ++ 

KGTCGHRDPGM^KAGMTSLPGGPQ (SEQ ID NO -22) 



The NOV7 disclosed in this invention is expressed in at least the folio wing tissues: 
Ascending Colon, Cervix, Heart, Liver, Lymph node, Mammary gland/Breast, Ovary, Peripheral 
Blood, Placenta, Retina, Skin, Stomach, Testis, Uterus, and Whole Organism. This information 
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was derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. 

The protein similarity information, expression pattern, and map location for the ADAM 13- 
5 like protein and nucleic acid disclosed herein suggest that this protein may have important 

structural and/or physiological functions characteristic of the ADAM protein family. Therefore, 
the nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications and as a research tool. For example, the compositions of the present invention will 
have efficacy for treatment of patients suffering from: Xerostomia, Scleroderma, Hypercalceimia, 

10 Ulcers, Von Hippel-Lindau (VHL) syndrome, Cirrhosis,Transplantation, Cirrhosis, Inflammatory 
bowel disease, Diverticular disease, Hirschsprung's disease , Crohn's Disease, Appendicitis, 
Endometriosis,Fertility, Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart 
defects, Aortic stenosis ,Atrial septal defect (ASD),Atrioventricular (A-V) canal defect, Ductus 
arteriosus , Pulmonary stenosis , Subaortic stenosis, Ventricular septal defect (VSD), valve 

15 diseases,Tuberous sclerosis, Scleroderma, Obesity, Aneurysm, Fibromuscular dysplasia, Stroke, 
Bleeding disorders, Hemophilia, hypercoagulation, Idiopathic thrombocytopenic purpura, 
autoimmume disease,allergies, immunodeficiencies, Graft vesus host, Anemia, Ataxia- 
telangiectasia, Lymphedema , Allergies, and Tonsilitis and other diseases, disorders and 
conditions of the like. 

20 The novel nucleic acid encoding the ADAM1 3 -like protein of the invention, or fragments 

thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. These materials are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 

25 using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 

section below. The disclosed NOV7 protein has multiple hydrophilic regions, each of which can 
be used as an immunogen. In one embodiment, a contemplated NO V7 epitope is from about 
amino acids 40 to 60. In another embodiment, a contemplated NOV7 epitope is from about 
amino acids 70 to 125. In alternative embodiments, contemplated NOV7 epitopes include from 

30 about amino acids 140 to 210, 220 to 250, 260 to 310, 320 to 360, 370 to 410, 420 to 460, 470 to 
610, 620 to 700, and 710 to 910. 
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NOV8 

Yet a further NOVX protein of the invention, referred to herein as NOV8 (alternatively 
referred to as CG50321-01), is a leucine-rich repeat containing an F-box protein-like protein. 

F-box proteins are an expanding family of eukaryotic proteins characterized by an 
approximately 40 amino acid motif, the F box (so named because cyclin F was one of the first 
proteins in which this motif was identified). Some F-box proteins are known to be critical for the 
controlled degradation of cellular regulatory proteins. In fact, F-box proteins are one of the four 
subunits of ubiquitin protein ligases called SCFs. SCF ligases bring ubiquitin conjugating 
enzymes (either Ubc3 or Ubc4) to substrates that are specifically recruited by the different F-box 
proteins. The need for high substrate specificity and the large number of known F-box proteins in 
yeast and worms suggest the existence of a large family of mammalian F-box proteins. Some of 
these proteins contain WD-40 domains or leucine-rich repeats; others contain either different 
protein-protein interaction modules or no recognizable motifs. They named the F-box proteins 
that contain WD-40 domains Fbws, those containing leucine-rich repeats, Fbls, and the remaining 
ones Fbxs. The marked differences in F-box gene expression in human tissues is exemplar of 
their distinct role in ubiquitin-dependent protein degradation. 

The NOV8 protein predicted here is localized extracellularly at the plasma membrane. 
Therefore, it is likely that this leucine-rich containing F-box protein-like protein is accessible to a 
diagnostic probe, and for the various therapeutic applications described herein. 

The NOV8 protein disclosed in this invention maps to chromosome 1 7. This information 
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen 
Corporation, public ESTs, public literature references and/or genomic clone homologies. 

The NOV8 nucleic acid (SEQ ID NO:27) of 1 307 nucleotides encodes a novel leucine-rich 
containing F-box protein-like protein and is shown in Table 8A. An open reading frame for the 
mature protein was identified beginning with a ATG initiation codon at nucleotides 17-19 and 
ending with a TGA codon at nucleotides 1283-1285. Putative untranslated regions upstream 
from the start codon and downstream from the termination codon are underlined in Table 8A. 
The start and stop codons are in bold letters. 
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Table 8A. NOV8 Nucleotide Sequence (SEQ ID NO:27) 

CAAGAGCAGGTTTGAGA TGTTGTCAA^TAGTGATGAAGCTGTAATCAATAAAAAACTTCCCAAAGAACTCCTGTT 

ACGGATATTTTCTTTTCTAGATGTTGTTACCCTGTGCCGCTGTGCTCAGGTCTCCAGGGCCTGGAATGTTCTGGC 

TCTGGATGGCAGTAACTGGCAGCGAATTGACCTATTTGATTTCCAGAGGGATATTGAGGGCCGAGTAGTGGAGAA 

TATTT CAAAACGATGTGGGGGCTTTTTACGAAAGTTAAGTCTT CGTGGATGTCTTGGAGTGGGAGACAATG CATT 

AAGAACCTTTGCACAAAACTGCAGGAACATTGAAGTACT 

ATGTACTAGCCTTAGCAAGTTCTGTTCCAAACTCAGGCAC^ 

GCCTCTAAAAGCTCTGAGTGAGGGATGTCCACTGTTGGAGCAGTTGAACATTTCCTGGTGTGACCAAGTAACCAA 
GGATGGCATTCAAGCACTAGTGAGGGGCTGTGGGGGTCTCAAGGCCTTATTCTTAAAAGGCTGCACGCAGCTAGA 
AGATGAAGCTCTCAAGTACATAGGTGCACACTGCCCTGAACT 

C^CAGATGAAGGTCTCATTACTATATGCAGAGGGTGCCATAAGTTACAATCCCTTTGTGCCTCTGGCTGCTCCAA 
CATCACAGATGCCATCCTGAATGCTCTAGGTCAG^ 

TC^TTAACAGATGTGGGCTTTACCACTCTAGCC^GGAATTGCCATGAACTTGAAAAGATGGACCTGGAAGAGTG 
TGTTCAGATAACAGATAGCACATTAATCCAACTTTCTATACACTGTCCTCGACTTCAAGTATTGAGTCTGTCTCA 
CTGTGAGCTGATCACAGATGATGGAATTCGTCACCTGGGGAATGGGGCCTGCGCCCATGACCAGCTGGAGGTGAT 
TGAGCTGGACAACTGCCCACTAATCACAGATGCATCCCTGGAGCACTTGAAGAGCTGTCATAGCCTTGAGCGGAT 
AGAACTCTATGACTGCCAGCAAATCACACGGGCTGGAATCAAGAGACTCAGGACCCATTTACCCAATATTAAAGT 
CCACGCCTACTTCGCACCTGTCACTCCACCCCCATCAGTAGGGGGCAGCAGACAGCGCTTCTGCAGATGCTGCAT 
CATCCTATGACAATGGAGGTGGTCAACCTTGG 



T ~ The sequence of NOV8 was derived by laboratory cloning of cDNA fragments covering 
the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of 
the full length and/or part of the DNA sequence of the invention from public human sequence 
5 databases. 

The cDNA coding for the NOV8 sequence was cloned by the polymerase chain reaction 
(PGR). PCR primers were designed based on in silico predictions of the full length or some 
portion (one or more exons) of the cDNA/protein sequence of the invention. The DNA sequence 
and protein sequence for a novel leucine-rich containing F-Box protein-like gene were obtained 

10 by exon linking, or SeqCalling™ Technology and are reported here as NOV8. These primers 
and methods used to amplify NOV8 cDNA are described in Example 2. 

The NOV8 polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 is 422 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 8B. The SignalP, 
Psort and/or Hydropathy results predict that NOV8 has a signal peptide and is likely to be 

1 5 localized extracellularly at the plasma membrane with a certainty of 0.6500. In alternative 
embodiments, a NOV8 polypeptide is located to the cytoplasm with a certainty of 0.4500, the 
microbody (peroxisome) with a certainty of 0.3000, or the mitochondrial matrix space with a 
certainty of 0.1 000. 
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mfsnsdeavinkklpkeiiLl: 



Table SB. Encoded NOV8 Protein Sequence (SEQ ID NO:28) 



iNLQTCLQITD 



ELYDCQQITRAGIKRLRTHLPNIKVHAYFAPVTPPPSVGGSRQRFCRCCI 

XL 



5 8C. 



SNP variants of NOV8 are disclosed in Example 3. 

The amino acid sequence of NOV8 has high homology to other proteins as shown in Table 



Table 8C. BLASTX Results from Patp Database for NOV8 



Sequences Producing High-Scoring Segment Pairs- 
patp:AAB48290 Human ZF1 protein 



High 
Score 



1819 
1818 
1817 



Smallest 

Sum 
Prob P (N) 



10 



15 



patp:AAB92791 
patp:AAY83090 



Human protein sequence 
Human protein sequence 



F-box protein FBP-22 - Homo sapiens 



patp:AAY»2274 A F-box protein sequence - Homo sapiens 



1786 



2.1e-187 
2.7e-187 
3.4e-187 



1562 



6.5e-184 



3.6e-160 



In a search of sequence databases, it was found, for example, that the NOV8 nucleic acid 
sequence of this invention has 737 of 801 bases (92%) identical to a gbrGENBANK- 
ID:AF1 82443|acc:AFl 82443.1 mRNA from Rattus norvegicus (Rattus norvegicus F-box protein 
FBL2 (FBL2) mRNA, complete cds). Further, the full amino acid sequence of the disclosed 
NOV8 protein of the invention has 328 of 422 amino acid residues (77%) identical to, and 375 of 
422 amino acid residues (88%) similar to, the 423 amino acid residue ptnr:SPTREMBL- 
ACC:Q9UK27 protein from Homo sapiens (Human) (LEUCINE-RICH REPEATS 
CONTAINING F-BOX PROTEIN FBL3). 

Additional BLASTP results are shown in Table 8D. 





Table 8D. NOV8 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


11 
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AAH07557 


RIKEN CDNA 261051 1F20 
GENE - Homo sapiens 
(Human) 


422 


420/422 
(99%) 


420/422 
(99%) 


2.0e-230 


Q9CZV8 


26105 1 1F20RIK PROTEIN 
- Mus musculus (Mouse) 


422 


416/422 
(98%) 


417/422 
(98%) 


l.le-227 


Q9UK27 


LEUCINE-RICH 
. REPEATS CONTAINING 

F-BOX PROTEIN FBL3- 
.: Homo sapiens (Human) 


423 


328/422 
(77%) 


375/422 
(88%) 


1.6e-187 


Q9UKA5 


F-BOX PROTEIN FBL2 - 
Homo sapiens (Human) 


425 


328/422 
(77%) 


375/422 
(88%) 


2.7e-187 


Q9NVQ8 


CDNA FLJ10576 FIS, 
CLONE NT2RP2003329, 
WEAKLY SIMILAR TO 
PUTATIVE ADENYLATE 
CYCLASE 

REGULATORY PROTEIN 
- Homo sapiens (Human) 


423 


327/422 
(77%) 


375/422 
(88%) 


3.4e-187 



A multiple sequence alignment is given in Table 8E in a ClustalW analysis comparing 
NOVSwith related protein sequences disclosed in Table 8D. 



Table 8E. ClustalW Analysis of NOV8 

1. SEQIDNO.:28 NOV8 4. SEQIDNO.:88 Q9UK27 

2. SEQIDNO.:86 AAH07557 5. SEQIDNO.:89 Q9UKA5 
10 3. SEQ ID NO.: 87 Q9CZV8 6. SEQ ID NO.: 90 Q9NVQ8 



15 



20 



35 



NOV8 

AAH07557 

Q9CZV8 

Q9TJK27 

Q9UKA5 

Q9NVQ8 



NOV8 
AAH07557 
Q9CZV8 
Q9UK27 
Q9UKA5 
25 Q9NVQ8 

NOV8 

AAH07557 
Q9CZV8 
30 Q9UK27 
Q9UKA5 
Q9NVQ8 



NOV8 

AAH07557 




inkklpke; 
inkklpke: 
inkklpke: 
inkklpke; 
inkklpke: 
inkklpke: 




ffQRIDLF 
tfQRIDLF 
tfQRIDLF 
tfQRIDLF 
tfQRIDLF 
tfQRIDLF 



FQgDHEGRVVENISKRCGGFLRKLSLRGCgGVGDggLgTFAQNCRNIEffiLNLNGCT; 
EGRWENISKRCGGFLRKLSLRGCfflGVGD|gLraTFAQNCRNIESLNLNGCT: 

egrweniskrcggflrklslrgcSgvgdiPlBtfaoncrnieBlBlng^t 
yEGRWENi skrcggflrklslrgcBgvgd! 



fq^kegrweniskrcggflrklslrgcmgvgd^lgtfaqncrnieglnlngct: 
fqHdSegrweniskrcggflrklslrgc m gvgd^lStfaqncrnieSlnlngct 

FQaDBEGRWENISKRCGGFLSgKLSLRGC [] GVGD^lBtFAQNCRNIeBlNLNGCTI 



gLgTFAQNCRNI EffiLNLNGCTI 

SlBtfaqncrnieRlIlngct, 
lBtfaqncrnieRlnlngct: 
lStfaqncrnieBlnlngct 



57 
57 
57 
58 
60 
58 

117 
117 
117 
118 
120 
118 




& 237 
S ! 237 
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15 



20 



Q9CZV8 
Q9UK27 
Q9UKA5 
Q9NVQ8 

NOV8 

AAH07557 

Q9CZV8 

Q9DK27 

Q9UKA5 

Q9NVQ8 

NOV8 

AAH07557 

Q9CZV8 

Q9UK27 

Q9UKA5 

Q9NVQ8 



NOV8 
AAH07557 
Q9CZV8 
Q9TJK27 
Q90KA5 
25 Q9NVQ8 

NOV8 
AAH07557 
Q9CZV8 
30 Q9UK27 
Q9UKA5 
Q9NVQ8 



RGCgGLKALgi^GCTQLKDEALKHl 
RGagGLKALfflugGCTQLEDEALKlli 
RGCgGLKALgLgGCTQLEDEALK|jl) 

RGCgGLKAL3IjWGCT0LEDEMjKraTi 




ITDSTLIQLS IHCPgLQELSLSHCELITDDGlSlIL 

itdstliqlsihcpBlqBi,slshcelitddgiShl 

ITDSTLIQLSIHCPgLQffiLSLSHCELITDDGIjwHL! 
ITDSTLIQLS IHCPraLQgLSLSHCELITDDGIIlHL 



itdstliqlsihcpBlqBlslshcelitddgi 

ITDSTLIQLSIHCpgL oglLSLSHrWT.TTnnr-T 




ELDNCgLITD 
ELDNCgLITD 
ELDNCgLITD. 
(ELDNCgLITD 
lELDNCgLITD 1 
ELDNCgLITD; 



A5f 357 
kiS; 357 
aSs* 357 
VA : 358 

viai 360 

VA : 358 




35 



40 



Domain results for NO V8 were collected from BLAST sample domains found in me 
Smart and Pfam collections, and then identified by the Interpro domain accession number. The 
results are listed in Table 8F with the statistics and domain description. These results indicate that 
the NOV8 polypeptide has properties similar to those of other proteins known to contain these 
domains and similar to the properties of these domains . 



PSSMs Producing Significant Alignments 



Table 8F. Domain Analysis of NOV8 



F-box: domain l of 2, from 9 to 56 



Score 
(bits) 



29.3 



E 
Value 
9e-05 
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1 1 ++++ ++++ 1 + ++++++++++ ++ ++ +++++ ++ 


N0V8 


VINKKLPKELLLRI FS FLDVVTLCRCAQVSRAWNVLALDGsNWQr ID 




1 (SEQ ID NO: 91) 


N0V8 


+ 

L (SEQ ID NO: 28) 



The Leucine-rich containing F-Box protein-like protein disclosed in this invention is 
expressed in at least the following tissues: Adrenal Gland, Bladder, Bone marrow, Brain (fetal), 
Brain (whole), Brain (amygdala), Brain (cerebellum), Brain (hippocampus), Brain (thalamus), 
5 Cerebral Cortex, Colorectal, Endothelial cells, Heart, Kidney, Kidney (fetal), Liver, Liver (fetal), 
Lymph node, Lung, Liing (fetal), Mammary gland, Ovary, Pancreas, Pituitary gland, Placenta, 
Prostate, Salivary gland, Skeletal Muscle, Small intestine, Spinal cord, Spleen, Stomach, Testis, 
Trachea, Thymus, Thyroid, Uterus, and several cancer cell lines including Breast ca. (except 
Breast ca. MDA-N), CNS ca, Colon ca., Gastric ca., Liver ca., Melanoma, Ovarian ca., Pancreatic 
10 ca., Prostate ca, and Renal ca. at a measurably higher level than the following tissues: Adipose 
and one cancer cell line Breast ca. MDA-N. Furthermore, the expression level is even higher in 
two particular cancer cell lines: Lung ca. (non-s.cl) NCI-H522 and Gastric ca. (liver met) NCI- 
N87. 

The protein similarity information, expression pattern, and map location for the leucine- 
1 5 rich repeats containing F-Box protein-like protein and nucleic acid disclosed herein suggest that 
this protein may have important structural and/or physiological functions characteristic of the F- 
Box protein family. Therefore, the NOV8 nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications and as a research tool. For example, since the 
protein of the invention is ubiquitously expressed in many tissues, the compositions of the present 
20 invention will have efficacy for treatment of patients suffering from diseases associated with these 
tissues. Also since the expression level of the invention is much higher in two particular cancer 
cell lines: Lung ca. (non-s.cl) NCI-H522 and Gastric ca. (liver met) NCI-N87, the invention may 
be useful in diagnosis and treatment of these cancers. 

The novel nucleic acid encoding the leucine-rich repeats containing F-Box protein-like 
25 protein of the invention, or fragments thereof, are useful in diagnostic applications, wherein the 
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presence or amount of the nucleic acid or the protein are to be assessed. These materials are 
further useful in the generation of antibodies that bind immunospecifically to the novel substances 
of the invention for use in therapeutic or diagnostic methods. These antibodies may be generated 
according to methods known in the art, using prediction from hydrophobicity charts, as described 
in the "Anti-NOVX Antibodies" section below. The disclosed NOV8 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 
contemplated NOV8 epitope is from about amino acids 10 to 15. In another embodiment, a 
contemplated NOV8 epitope is from about amino acids 40 to 80. In other specific embodiments, 
contemplated NOV8 epitopes are from about amino acids 85 to 110, 120 to 140, 148 to 150, 155 
to 180, 190 to 210, 225 to 230, 240 to 250, 253 to 260, 262 to 270, 275 to 300, 325 to 345, 350 to 
400, and 405 to 420. 



NOV9 

Still yet a further NOVX protein of the invention, referred to herein as NOV9 
(alternatively referred to as CG55902-01), is a steroid binding-like protein. 

Steroid binding proteins are involved in reproductive behavior, cell cycle progression and 
various important physiologic pathologies. 

The NOV9 protein disclosed herein is predicted to localize extracellularly. Therefore, it is 
likely that this steroid binding protein-like protein is accessible to a diagnostic probe, and for the 
various therapeutic applications described herein. 

The NOV9 protein disclosed in this invention maps to chromosome 12. This information 
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen 
Corporation, public ESTs, public literature references and/or genomic clone homologies. 

The NOV9 nucleic acid (SEQ ID NO:29) of 499 nucleotides encodes a novel steroid 
binding protein-like protein and is shown in Table 9A. An open reading frame for the mature 
protein was identified beginning with a ATG initiation codon at nucleotides 19-21 and ending 
with a TGA codon at nucleotides 442-444. Putative untranslated regions upstream from the start 
codon and downstream from the termination codon are underlined in Table 9A. The start and stop 
codons are in bold letters. 
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Table 9A. NOV9 Nucleotide Sequence (SEQ ID NO:29) 

TTCACTGTGGTGGGCCCCA TGCCAGGGgAQTGGCTGCAGCAGCTGGCAGTGCTAGTCCTGATTCTQGTGCTAGCCT 
GGGGGGCTGGTCTACTATGGCAGGAGAAGGATCAGCCCATCTATTTGGCAGTGAAGGGAGTGGGGGTTGATGTCAC 
CTCTGGAAAGGGGTTTTATGGACAAAGAGC C CC CTACAATGCCTTGACCAGGAAGGACT CTGCTAGAGGGGTAGC C 
AAGGTGTCCTTGGATCATGTAGACCTTACCTGTGACACAACAGGTCTCATAGCCAAGAAGTTGGAGTCCATGGATG 
ATGTCTTCAC CAGTGTGTACAAAGC CAAACACCC AATTGTCAGCTACAGGGCT CAGACAATT CTCAATGAGTTTG G 
CAGCCCCAACCTGGACTTCAAGGCTGAAGACCAGCCCCTTTTTGACAAGAAGGAGGGGTTCTG AGGTTTCATCTGC 
AGGAGCAGGTTTTTGGGAGAGTGAGGTAGGAAGACATTCCAGC 



The sequence of NOV9 was derived by laboratory cloning of cDNA fragments covering 
the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of 
the full length and/or part of the DNA sequence of the invention from public human sequence 
5 databases. 

The NOV9 polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 is 141 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 9B. The SignalP, 
Psort and/or Hydropathy results predict that NOV9 has a signal peptide and is likely to be 
localized extracellularly with a certainty of 0.8200. In alternative embodiments, aNOV9 
10 polypeptide is located to the microbody (peroxisome) with a certainty of 0.1274, the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. 



Table 9B. Encoded NOV9 Protein Sequence (SEQ ID NO:30) 

MPGQWLQQLAVLVIj I LVLAWGAGLLWQEKDQP IYLAVKGVGLDWS GKGFYGQRAPYNALTRKDSARGVAKV 
S LDHVDLTCDTTGL I AKKLE SMDDVFTS VYKAKHP I VS YRAQT ILNEFGS PNLDFKAEDQPLFDKKEGF 



15 The amino acid sequence of NOV9 has high homology to other proteins as shown in Table 

9C. 



Table 9C. BLASTX Results from Patp Database for NOV9 


Sequences Producing High-Scoring Segment Pairs: 


High 
Score 


Smallest 

Sum 
Prob P (N) 


patp: AAY94866 Human protein clone HP 1 0557 


427 


2.2e-42 


patp:AAB98322 Human PA27 protein 


427 


4.6e-42 


patp: AAY760 1 9 Rat dermal papilla protein DP3 


412 


6.6e-41 


patp:AAB55958 Skin cell protein 


412 


6.6e-41 


patp:AAB98325 Human ortholog of r0v0-176.7A (PA27) protein sequence 


240 


8.7e-23 
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In a search of sequence databases, it was found, for example, that the NO V9 nucleic acid 
sequence of this invention has 392 of 484 bases (80%) identical to a gb:GENBANK- 
ID:AF173937|acc:AF173937.1 mRNA from Homo sapiens (Homo sapiens secreted protein of 
unknown function (SPUF), mRNA, complete cds). Further, the full amino acid sequence of the 
disclosed protein of the invention has 85 of 1 1 5 amino acid residues (73%) identical to, and 96 of 
115 amino acid residues (83%) similar to, the 172 amino acid residue ptnnSPTREMBL- 
ACC:Q9UMX5 protein from Homo sapiens (Human) (SECRETED PROTEIN OF UNKNOWN 
FUNCTION). 

Additional BLASTP results are shown in Table 9D. 



Table 9D. NOV9 BLASTP Results 



Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


Q9UMX5 


SECRETED PROTEIN OF 
UNKNOWN FUNCTION - 
Homo sapiens (Human) 


172 


■ 85/115 
(73%) • 


96/115 
(83%) 


2.8e-42 


Q9CQ45 


1110060M21RIK 
PROTEIN - Mus musculus 
(Mouse) 


171 


84/115 
(73%) 


96/115 
(83%) 


. 2.3e-39 


Q9SK39 


r PUTATIVE STEROID 
BINDING PROTEIN - 
Arabidopsis thaliana 
(Mouse-ear cress) 


100 


30/82 
(36%) 


53/82 
(64%) 


3.5e-ll 


Q9FVZ7 


PUTATIVE STEROID 
MEMBRANE BINDING 
PROTEIN Oryza sativa 
(Rice) 


232 


32/94 
(34%) 


54/94 
(57%) 


6.4e-09 



A multiple sequence alignment is given in Table 9E in a ClustalW analysis comparing 
NOV9 with related protein sequences disclosed in Table 9D. 



Table 9E. ClustalW Analysis of NOV9 



1. SEQIDNO.: 30 

2. SEQIDNO.: 92 

3. SEQDDNO.: 93 



NOV9 

Q9UMX5 

Q9CQ45 



4. SEQIDNO.: 94 

5. SEQIDNO.: 95 



Q9SK39 
Q9FVZ7 



20 



NOV9 — 

Q9TJMX5 mG p 

Q9CQ45 




WG-- 21 

GiStARAGQ 33 
-VgSAWAGQ 32 
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Q9SK39 
Q9FVZ7 



MAAAVAELVreTLKQAlTOAYTC^ 6 0 



NOV9 

Q9UMX5 TPRHAERGPPVRll 

Q9CQ45 TPRgAERGPPVRL ' 

Q9SK39 -Me' 

Q9FV27 EAE§LP PP VQIiGEVs] 



NOV9 

Q9UMX5 

Q9CQ45 

Q9SK39 

Q9FV27 

NOV9 

Q9UMX5 

Q9CQ45 

Q9SK39 v 

Q9FV27 




ILNEgGS 
ILNEDGS 
ILNEDGS 




122 

153 

152 

96 

179 



SS/TSPETTOTAAAAEPEKAPATg^ 



141 
172 
171 
100 

232 



r Domain results for NOV9 were collected from BLAST sample domains found in the 
Smart and Pfam collections, and then identified by the Interpro domain accession number. The 
25 results are listed in Table 9F with the statistics and domain description. These results indicate that 
the NOV9 polypeptide has properties similar to those of other proteins known to contain these 
domains and similar to the properties of these domains. 



Table 9F. Domain Analysis of NOV9 



PSSMs Producing Significant Alignments 


Score 
(bits) 


E 
Value 


Steroid Binding Domain (SBD) : domain 1 of 1, from 28 to 113 


52.2 


1.2e-ll 



SBD DFTp eELrkYDG s de dkp Iyl Ai kGkVYD Vtr Gr kFYGPgGPYs 1 FA 

++ +++I++I++I M++I+ Ml + M++++ 

NOV9 EK-DQPIYLAVKGVGLDVTSGKGFYGQRAPYNALT 



NOV9 



N0V9 



GrDASRaLatmsf DeedlkdsDeEidDlsdLsadeleaLreWetk . FkaK 
+|+ )++++ ++| +++ ++ +++ ++++++ +++) 

RKDS ARGVAKVS LDHVDLT CDTTGLIAKKLESMDDVFTS vYKAK 



YpvVGrLi 

++I + 
HPIVSYRA 



(SEQ ID NO:96> 
<SEQ ID NO:30) 



30 



The steroid binding protein-like protein disclosed in this invention is expressed in a variety 
of tssues. 
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The protein similarity information, expression pattern, and map location for the steroid 
binding protein-like protein and nucleic acid disclosed herein suggest that this protein may have 
important structural and/or physiological functions characteristic of the steroid binding protein 
family. Therefore, the NOV9 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. For example, the compositions of 
the present invention will have efficacy for treatment of patients suffering from: cancer, cataracts, 
obesity, diabetes, hyperlipidemia, infertmty, inflammation, CNS disorders and other diseases, 
disorders and conditions of the like. 

The novel nucleic acid encoding the steroid binding protein-like protein of the invention, 
or fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the generation 
of antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOV9 protein has multiple hydrophilic regions, each 
of which can be used as an immunogen. In one embodiment, a contemplated NOV9 epitope is 
from about amino acids 25 to 37. In another embodiments contemplated NOV9 epitope is from 
about amino acids 42 to 78. In other specific embodiments, contemplated NOV9 epitopes are 
from about amino acids 8 1 to 92, and 95 to 1 35. 

NOV10 

Another NOVX protein of the invention, referred to herein as NO VI 0, includes two novel 
steroid dehydrogenase-like proteins. The disclosed proteins have been named NOVl 0a and 
NOV 10b. 

Steroid dehydrogenase enzymes influence mammalian reproduction, hypertension, 
neoplasia, and digestion. The three-dimensional structures of steroid dehydrogenase enzymes 
reveal the position of the catalytic triad, a possible mechanism of keto-hydroxyl interconversion, a 
molecular mechanism of inhibition, and the basis for selectivity. 

The NOVl 0 proteins disclosed here are predicted to localize at the plasma membrane. 
Therefore, it is likely that these proteins are accessible to a diagnostic probe, and for the various 
therapeutic applications described herein. 
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The NOV 1 0 proteins in this invention map to chromosome 1 6. This information was 
assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen 
Corporation, public ESTs, public literature references and/or genomic clone homologies. 



5 NOVlOa 

In one embodiment, a NOV 10 variant is NOV 10a (alternatively referred to herein as 
CG50307-01), which encodes a novel steroid dehydrogenase-like protein and includes the 1 83 1 
nucleotide sequence (SEQ ID NO:3 1) shown in Table 10A. An open reading frame for the 
mature protein was identified beginning with an ATG codon at nucleotides 183-185 and ending 
1 0 with a TGA codon at nucleotides 1 1 73-1 1 75. Putative untranslated regions downstream from the 
termination codon and upstream from the initiation codon are underlined in Table 10A, and the 
start and stop codons are in bold letters. 



Table 10A. NOVlOa Nucleotide Sequence (SEQ ID NO:31) 

ACCGGTTTGGAAGACTTTGCCGGCCTGCAGGACACATGATGACATTGGACCCACCCTCCCCAGCTCGGAGTCTT 

TAACTCAGTCACATCTACGGAGTCCCTTTGGCCACATAAGATTGGCCTTAAGAGAAGGACGGAGCCACATACTG 

CTGACGGCCCAGAACTGGCAGAGAGAAGGTTGCC^ TGGCTGCTGTTGACAGTTrCTACCTCTTGTACAGGGAAA 

TCGCCAGGTCTTGCAATTGCTATATGGAAGCTCTAGCTTTGGTTGGAGCCTGGTATACGGCCAGAAAAAGCATC 

ACTGTCATCTGTGACTTTTACT^GCCTGATCAGGCTGC^TTTTATCCCCCGCCTGGGGAGC^GAGC^GACTTGAT 

GAAGCAGTATGGAAGATGGGCCGTTGTCAGCGGTGCAACAGATGGGATTGGAAAAGCCTACGCTGAAGAGTTAG 

CAAGC CGAGGTCTCAATATAAT C CTGATTAGTCGGAACGAGGAGAAGTTGCAGGTTGTTGCTAAAGACATAGCC 

GACACGTACAAAGTGGAAACTGATATTATAGTTGCGGACTTCAGCAGCGGTCGTGAGATCTACCTTCCAATTCG 

AGAAGCCCTGAAGGACAAAGACGTTGGCATCTTGGTAAATAACGTGGGTGTGTTTTATCCCTACCCGCAGTATT 

TCACTCAGCTGTCCGAGGACAAGCTCTGGGACATCATAAATGTGAACATTGCCGCCGCTAGTTTGATGGTCCAT 

GTTGTGTTACCGGGAATGGTGGAGAGAAAGAAAGGTGCCATCGTCACGATCTCTTCTGGCTCCTGCTGCAAACC 

CACTCCTCAGCTGGCTGCATTTTCTGCTTCTAAGGCTTATTTAGACCACTTCAGCAGAGCCTTGC^TATGAAT 

ATGCCTCTAAAGGAATCTTTGTACAGAGTCTAAT 

TTTCTGCACAGGTGCTCGTGGTTGGTGCCT 

TTCCAAAAGGACCACAGGATATTGGTCCCATTCT 

GGGTGTGGGGAGCAAATATTCTCAACCGTTCACTACGTAAGGAAGCCTTATCCTGCACAGCCTG AGTCTGGATG 

GCCACTTGAGAAGTTTTGCCAACTCCTGGGAACCTC^^ 

CCTGTGTTTCATTGCTGATTATTCAGCATACTO 

GCTGTGAAAAACCTTAAGGGTGTGTGGATGGCACAGGATCAAT^ 

TTCAGTGCTTTTTCGCTAAGCTGTTTGAAAGTTACGCTTTTCTGTTGTTCTAGAGCCACAGCAGTCTAATATTG 
AAATATAATATGATTGTC31GGTCTTATAATCT 

AGTTGTGCTGGTTTTTACATGTGCATCAAGGAAAGACTACTGGAAAAGTATTTATTTTGGTAACTAAGATTGCT 
GGCTACTATTAGGGAC^CACTCCGGGCTGTTT^ 

GCCTTCCACTGGTTTTTCCTTTGAGACGGGGTGTGTGCCTGGGTTGTGGGGCCCTTGGGCCCCTTTTTTTTGGT 
GCCCCTTCTTCCACCCACTTTCGGCCCGCGGGCCCCCTGGCGCTCTGGGTTTCCC 



15 



The sequence of NOVlOa was derived by laboratory cloning of cDNA fragments, by in 
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
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sequence, or part of the sequence, or both, were cloned. In silico prediction was based , 
sequences available in CuraGen's proprietary sequence databases or in the public human 
sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The DNA sequence and protein sequence for a novel transmembrane-like gene were 
obtained by SeqCallingTM Technology and are reported here as NOV1 0a. These methods used 
to amplify NOV1 0a cDNA are described in Example 2. 

The NOVlOa polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 is 330 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 1 OB. The 
SignalP, Psort and/or Hydropathy results predict that NOV1 0a has no known signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.7000. In alternative 
embodiments, a NOV 10a polypeptide is located to the mitochondrial inner membrane with a 
certainty of 0.6577, the microbody (peroxisome) with a certainty of 0.4556, or the mitochondrial 
matrix space with a certainty of 0.2792. 



Table 10B. Encoded NOVlOa Protein Sequence (SEQ ID NO:32) 



MAAVDSF! 



YLLYRE I&RS CTflCTYMEAIiALVGAWYTARKS ITVI CDFYS LI RLHFIPRLQ SRADLI KO YGRWAWc; r a 
TDGIGKAYAEELASRGLNI ILI SR2STEEKLQVVAI03IADTYKVETDI I VADFS SGRE IYLPIREALKDKDVGTT^VM 
NVGVTOYPQYFTQLSEDKLIffilll^IAJASIiMVHV^ 



NOVlOb 

In an alternative embodiment, a NOV10 variant is NOVlOb (alternatively referred to 
herein as CG50307-02), which includes the 1 152 nucleotide sequence (SEQ ID NO:33) shown in 
Table IOC. An open reading frame for the mature protein was identified beginning with an ATG 
codon at nucleotides 97-99 and ending with a TGA codon at nucleotides 1087-1089. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions are underlined and found upstream from the initiation codon and downstream from the 
termination codon. 
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Table 10C. NOVlOb Nucleotide Sequence (SEQ ID NO:33) 

ATCTACGGAGTCCCTTTGGCC^CATAAGATTGGCCTTAAGAGAAGGACGGAGCCACATACTGCTGACGGCCCAGAA 
CTGGCAGAGAGAAGGTTGCCA TGGCTGCTGTTGACAGTTTCTACCTCTTGTACAGGGAAATCGCCAGGTCTTGCAA 
TTGCTATATGGAAGCTCTAGCTTTGGTTGGAGCCTGGTATACGGCCAGAAAAAGCATCACTGTCATCTGTGACTTT 
TACAGCCTGATCAGGCTGCATTTTATCCCCCGCCTGGGGAGCAGAGC^GACTTGATCAAGCAGTATGGAAGATGGG 
CCGTTGTCAGCGGTGCAACAGATGGGATTGGAAAAGCCTACGCTGAAGAGTTAGCAAGCCGAGGTCTCAATATAAT 
CCTGATTAGTCGGAACGAGGAGAAGTTGCAGGTTGTTGCTAAAGACATAGCCGACACGTACAAAGTGGAAACTGAT 
ATTATAGTTGCGGACTTCAGCAGCGGTCGTGAGATCTACCTTCCAATTCGAGAAGCCCTGAAGGACAAAGACGTTG 
GCATCTTGGTAAATAACGTGGGTGTGTTTTATCCCTACCCGCAGTATTTCACTCAGCTGTCCGAGGACAAGCTCTG 
GGACAT C ATAAATGTG AACATTGCCGCCG CTAGTTTGATGGTC CATGTTGTGTTACCGGGAATGGTGGAGAGAAAG 
AAAGGTGCCATCGTCACGATCTCTTCTGGCTCCTGCTGCAAACCCACTCCTCAGCTGGCTGCATTTTCTGCTTCTA 
AGG CTTATTTAGACCACTTCAGCAGAGCCTTG CAATATGAATATGC CTCTAAAGGAAT CTTTGTACAGAGTCTAAT 
CCCTTTCTATGTAGCCACCAGCATGACAGCACCCAGCAACTTTCTGCACAGGTGCTCGTGGTTGGTGCCTTCGCCA 
AAAGTCTATGCACATCATGCTGTTTCTACTCTTGGGATTTCCAAAAGGACCACAGGATATTGGTCCCATTCTATTC 
AGTTTCTTT^TGCACAGTATATGCCTGAATGGCTCTGGGTGTGGGGAGCAAATATTCTCAACCGTTC^CTACGTAA 
GGAAGCCTTATGCTGCACAGCCTG AGTCTGGATGGCCACTTGAGAAGTTTTGCCAACTCCTGGGAACCTCGATATT 
CTGACATTTGGA 



The sequence of NOVlOb was derived by laboratory cloning of cDNA fragments, by in 
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
sequences available in CuraGen's proprietary sequence databases or in the public human 
-sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The cDN A coding for the NOV 1 Ob sequence was cloned by the polymerase chain reaction 
(PCR). Primers were designed based on in silico predictions of the full length or some portion 
(one or more exons) of the cDNA/protein sequence of the invention, or by translated homology of 
the predicted exons to closely related human sequences or to sequences from other species. The 
DNA sequence and protein sequence for a novel transmembrane-like gene were obtained by exon 
linking and are reported here as NOVlOb. These primers and methods used to amplify NOVlOb 
cDNA are described in Example 2. 

The NOVlOb polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 is 330 amnio acid 
residues in length and is presented using the one-letter amino acid code in Table 10D. The 
SignalP, Psort and/or Hydropathy results predict that NOVlOb has no known signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.7000. In alternative 
embodiments, a NOVlOb polypeptide is located to the mitochondrial inner membrane with a 
certainty of 0.6577, the microbody (peroxisome) with a certainty of 0.4320, or the mitochondrial 
matrix space with a certainty of 0.2792.. 
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Table 10D. Encoded NOVlOb Protein Sequence (SEQ ID NO:34) 



MAAVDS FYLLYRE I ARS CNCYMEALALVGAVTYTARKS I TVT CDFYS LIRLHF I PRXiGS RADLiI KQYGRWAWSGA 
TDGIGKAYAEEIASRGLNIILISR1^EKLQWAKDIM)TYKVETDIIVADFSSGR^ 

NVGVF YPYPQYFTQLSEDKLWDI INVNIAAAS LMVHWLPGMVERKKGAI VT I S SGS CCKPTPQLAAFS ASKAYL 

DHFSRALQYEYASKGIFVQSLIPFYVATSMTAPSNFLHRCSWLVPSPKVYAHHAVSTLGISK31TTG 
PAQYMPE WL WVWGANI LNRS LRKEALC CT A 



SNP variants of NOV 1 0 are disclosed in Example 3 . 
NOV10 Clones 

Unless specifically addressed as NOVlOa or NOVlOb, any reference to NOV10 is 
assumed to encompass all variants. 

The amino acid sequence of NOV10 has high homolgy to other proteins as shown in Table 

10E. 



Table 10E. BLASTX Results from Patp Database for NOV10 


Sequences Producing High-Scoring Segment Pairs: 


High 
Score 


Smallest 

Sum 
Prob P (N) 


patp:AAM39603 Human polypeptide 


1715 


2.2e-176 


patp:AAM41 389 Human polypeptide 


1715 


2.2e-176 


patp:AAM93392 Human polypeptide 


1710 


7.4e-176 


patp:AAUl S3d5 Human endocrine polypeptide 


1449 


3.4e-148 


patp:AAM42370 Human polypeptide 


1264 


1.4e-128 



In a search of sequence databases, it was found, for example, that the NOV1 0a nucleic 
acid sequence of this invention has 859 of 899 bases (95%) identical to a gb:GENBANK- 
ID:AK025626|acc:AK025626.1 mRNA from Homo sapiens (Homo sapiens cDNA: FLJ21973 fis, 
clone HEP05846). Further, the full amino acid sequence of the disclosed NOVlOa protein of the 
invention has 123 of 302 amino acid residues (40%) identical to, and 1 88 of 302 amino acid 
residues (62%) similar to, the 312 amino acid residue ptnr:SPTREMBL-ACC:Q9Y6G8 protein 
from Homo sapiens (Human) (STEROID DEHYDROGENASE HOMOLOG). 

In a similar search of sequence databases, it was found, for example, that the NOVlOb 
nucleic acid sequence of this invention has 350 of 351 bases (99%) identical to a gb:GENBANK- 
ID:AK025626|acc:AK025626.1 mRNA from Homo sapiens (Homo sapiens cDNA: FLJ21973 fis, 
clone HEP05846). Further, the full amino acid sequence of the disclosed protein of the invention 
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has 122 of 299 amino acid residues (40%) identical to, and 187 of 299 amino acid residues (62%) 
similar to, the 312 amino acid residue ptnr:SPTREMBL-ACC:Q9Y6G8 protein from Homo 
sapiens (Human) (STEROID DEHYDROGENASE HOMOLOG). 
Additional BLASTP results are shown in Table 10F. 



5 



Table 10F. NOV10 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


Q9BY22 


STEROID 

DEHYDROGENASE-LIKE 
PROTEIN - Homo sapiens 
(Human) 


309 


309/309 
(100%) 


309/309 
(100%) 


2.6e-164 


Q9VJG9 


CG 13284 PROTEIN - 
Drosophila melanogaster 
(Fruit fly) 


339 


125/310 
(40%) 


191/310 
(61%) 


9.5e-57 


Q9Y6G8 


STEROID 

DEHYDROGENASE 
HOMOLOG - Homo 
sapiens (Human) 


312 


123/302 
(40%) 


188/302 
(62%) 


2.5e-56 


057314 


Putative steroid 
dehydrogenase SPM2 (EC 
1.1.1.-) -Anas 
platyrhynchos (Domestic 
duck) 


312 


121/228 
(50%) 


163/238 
(68%) 


5.3e-56 


070503 


Putative steroid 
dehydrogenase KIK-I (EC 
1.1.1.-) - Mus museums 
(Mouse) 


312 


122/281 
(43%) 


180/281 
(64%) 


3.7e-55 



A multiple sequence alignment is given in Table 1 0G, with the NOV10 protein of the 
invention being shown in lines 1 and 2, 'in a ClustalW analysis comparing NOV 10 with related 
10 protien sequences of Table 10F. 
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1. SEQIDNO.:32 

2. SEQIDNO.:34 

3. SEQIDNO.:97 

4. SEQIDNO.:98 



Table 10G. ClustalW Analysis of NOV10 



NOVlOa 
NOVlOb 
Q9BY22 
Q9VJG9 



5. SEQIDNO.:99 Q9Y6G8 

6. SEQIDNO.: 100 057314 

7. SEQ ID NO.: 101 070503 



20 NOVlOa -MAAVDSFYLLYREIARSCNCYME. 
NOVlOb -MAAVDSFYLLYREIARSCNi 
Q9BY22 ME. 




XTVICDFY^LI 
3RKS,iTVICDFyS;L;i 
STVICDFYS'LT 




jPRLG- 



57 
57 
36 
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Q9VJG9 MQPVLEVS IYTLLKMAFIWQLIS, 

Q9Y6G8 MESALPAAGF 

057314 MLPAAGLjlWWj 

070503 MECAPPAAGBWyw 



NOVlOa 
NOVlOb 
Q9BY22 




iT I GVFLYDNLKS LV^ITKAVLEP YFQPH 60 

TV^YLZ^ISYSLCTAL^^ 41 

|LGALYAAVRGALGLLGAlJ^GlbAG 39 

Is T I^YIALRAS YS LFRAFQWCT;GN 41 



Q9VJG9 LPR' m 
Q9Y6G8 -eSgVGPGj 



057314 
07 0503 

NOVlOa 
NOVlOb 
Q9BY22 
Q9VJG9 
Q9Y6G8 
057314 
070503 

NOVlOa 
NOVlOb 
Q9BY22 
Q9VJG9 
Q9Y6G8 
057314 
070503 

NOVlOa 
NOVlOb 
Q9BY22 
Q9VJG9 
Q9Y6GB 
057314 
070503 

NOVlOa 
NOVlOb 
Q9BY22 
Q9VJG9 
Q9Y6G8 
057314 
070503 




JGPG 
gLVGPRLg 




TEQgGffl 98 
EKfeNg 100 



jg 175 

- EIjKpLiWDI^S 175 

-EHKIiTOlBS 154 

-mi/LWNiiljT 178 

'VPDLDNVXKIQyi^S 159 

IDVPDIJDZT!apK|ffl 158 

'DI^OTIKKfcBBl 159 





'AP 

•APSNPLiERlcaWL- 
APSNFIjf^C^Wi; 
.YTDR^Q ! GGLFF[j 

JSKKppSLD: 

K ;5S^PSpD: 




S^QFLFAQYM 
SfQFLFAQ 1 
S3TQFLFAQ' 
G^QYAIMKLAE 
MiMGSIISNll 
&FMGWVFSI! 
SLMGSINSli 



iWWGANT! 
jWVWGANI; 
jLPIRTYLGHQIiFKS! 

k 

''"fkiimgfs: 



3CTA 330 

jCCTA 330 

1SCTA 309 

SQKQKKLKLT 339 

CTKKN 312 

--- 312 
--- 312 



Domain results for NOV10 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 10H with the statistics and 
domain description. These results indicate that the NOV 10 polypeptides have properties similar 
to those of other proteins known to contain these domains. 
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Table 10H. Domain Analysis of NOV1Q 



PSSMs Producing Significant Alignments 



Score 
(bits) 



E 
Value 



Short Chain Alcohol Dehydrogenase (adh_short) : domain 1 of 1, 
from 66 to 306 



95.6 



9.8e-25 



ADH Short 
NOVlOa 

NOVlOa 

NOVlOa 

NOVlOa 

'tfOVlOa 

NOVlOa 



tgKvaLvTGassGIGlaiAkrLakeGakVwvdrreekaegvaaelk 
++++++ |++ | | |+++|++|+++| +++++ +++++++ +++ ++ 
YGRWAWS G ATDG I GKAYAEELAS RGLNI ILI SRNEEKLQWAKD IA 

aelGdralf iqlDvtdeegvkaavagaverlGd . rlDvLVNNAGilgpgp 
+ ++ +++| ++ + + '+++++ ++ + +||||+|+ + + 
DTYKVETOI I VADFS SGRE - - - 1 YLP I RE AUCDkDVG I LVNNVGVF YP YP 

pf e . elseedwervidvNltGvf lltqavlpamdhmlkrkgGrlvNisSv 

+ ++++ +++ +++ + ++++| |+ ++| 

QYFtQLSEDKLWDI INVNIAAASLMVHWLP - - - GMVE RKKGAIVT ISSG 

aGlnvgvpglsaYsASKaavigltrsLAlElaphgtglrVnavaPGgvdT 
++ ++ +++++ +|||+ + +++++)+ |++ ++ ||+ | +++| 
SCC-KPTPQLAAFSASKAYIiDHFSRALQYEYASKG- - IFVQSLIPFYVAT 

dmtkalrsrlieakkkvrevadiadpeleerits . titplgrygv. tpee 

++ + + ++++++ + + 

SMTAPSN FLHRCSwLV- PSPKVYAhHAVS 



ianavlfLasdgasysvtgqtlnvdggl 

++ + ++ + ++++ + 

TLGI SKRTTGYWSHS IQFLFAQYMP 



(SEQ ID NO: 102) 
(SEQ ID NO: 32) 



The NOV 10 proteins disclosed in this invention is expressed in at least the following 
tissues: adrenal gland/suprarenal gland, bone, bone marrow, brain - whole, brain - hippocampus, 
brain - hypothalamus, dermis, epidermis, hair follicles, lymph node, t-cell, eye, ovary and testis. 
This information was derived by determining the tissue sources of the sequences that were 
included in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. 

The protein similarity information, expression pattern, and map location for the steroid 

dehydrogenase-like protein and nucleic acid disclosed herein suggest that this protein may have 

important structural and/or physiological functions characteristic of the steroid dehydrogenase 

family. Therefore, the nucleic acids and proteins of the invention are useful in potential 

diagnostic and therapeutic applications and as a research tool. For example, the compositions of 

the present invention will have efficacy for treatment of patients suffering from: cardiomyopathy, 

atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
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15 



20 



25 



30 



atnoventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
adrenoleukodystrophy , congenital adrenal hyperplasia, neoplasia, diabetes, digestion, Von 
Hippel-Lindau (VHL) syndrome, cirrhosis, pancreatitis, endometriosis, fertility, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, autoimmume disease, allergies, 
immunodeficiencies, transplantation, graft versus host disease, osteoporosis, hypercalcemia, 
arthritis, ankylosing spondylitis, scoliosis, muscular dystrophy, Lesch-Nyhan syndrome, 
myasthenia gravis, Alzheimer's disease, stroke, tuberous sclerosis, hypercalceirnia, Parkmson's 
disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple 
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 
neuroprotection, psoriasis, actinic keratosis, acne, hair growth/loss, allopecia, pigmentation 
disorders, endocrine disorders, and other diseases, disorders and conditions of the like. 

The novel nucleic acid encoding the steroid dehydrogenase-like protein of the invention, 
or fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the generation 
of antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOV10 protein has multiple hydrophilic regions, each 
of which can be used as an immunogen. In one embodiment, a contemplated NOV10 epitope is 
from about amino acids lOto 15. In another embodiment, a contemplated NOV10 epitope is from 
about amino acids 50 to 70. In other specific embodiments, contemplated NOV10 epitopes are 
from about amino acids 75 to 80, 80 to 85, 85 to 95, 100 to 110, 120 to 125, 125 to 140 155 to 
175, 200 to 205, 210 to 215, 215 to 225, 225 to 240, 260 to 275, 275 to 300, and 310 to 325 



NOVll 



Yet a further NOVX protein of the invention, referred to herein as NOV1 1 (alternatively 
referred to as CG5031 1-01), is a myosin heavy chain-like protein. 

Myosins are molecular motors that upon interaction with actin filaments convert energy 
from ATP hydrolysis into mechanical force. Myosins can be divided into at least three main 
classes, with two types of unconventional myosin being no more related to each other than they 
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are to conventional myosin. Myosins have traditionally been classified as conventional or 
unconventional, with many of the unconventional myosin proteins thought to be distributed in a 
narrow range of organisms. Members of all three of these main classes are likely to be present in 
most or all eukaryotes. 

Although SignalP, Psort and/or hydropathy suggest that the myosin heavy chain-like 
protein may be localized in the nucleus, the NOV1 1 protein predicted here is similar to the 
myosin heavy chain family, some members of which are expected to have intracellular sub- 
cellular localization. Therefore it is likely that this novel myosin heavy chain-like protein is 
available at the same sub-cellular localization and hence accessible to a diagnostic probe and for 
various therapeutic applications. 

The NOV1 1 protein disclosed in this invention maps to chromosome 22. This information 
was assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen 
Corporation, public ESTs, public literature references and/or genomic clone homologies. 

. , 5 v;.The NOV1 1 nucleic acid (SEQ ID NO:35) of 7396 nucleotides encodes a novel myosin 
heavy chain-like protein and is shown in Table 1 1 A. An open reading frame for the mature 
protein was identified beginning with a ATG initiation codon at nucleotides 140-142 and ending 
with a TAA codon at nucleotides 6017-6019. Putative untranslated regions upstream from the 
start codon and downstream from the termination codon are underlined in Table 1 1 A. The start 
and stop codons are in bold letters. 



Table 11A. NOV11 Nucleotide Sequence (SEQ ID NO:35) 

CAAGGCTGACCTGCTGCAGCTCCCGCCTCGTGCGCTCGCCCCACCCGGCCGCCGCCCGAQCGCTCGAGAAAGTC 
CTCTCGGGAGAAGCAGCGCCTGTTCCCC^GGCAGATCCA 

CAAGCTGCCGATAAGTATCTCTATGTGGATAAAAACTTCATCAACAATCCGCTGGCCCAGGCCGACTGGGCTGC 
CAAGAAGCTGGTATGGGTGCCTTCCGACAAGAGTGGCTTTGAGCCAGCGAGCCTCAAGGAGGAGGTGGGCGAAG 
AGGCCATCGTGGAGCTGGTGGAGAATGGGAAGAAGGTGAAGGT 
CCCAAGTTCTCCAAGGTGGAGGACATGGCAGAGCT 

GGAGCGTTACTACTCAGGGCTCATCTACACCTATTCAGGCCTGTTCTGTGTGGTCATCAATCCTTACAAGAACC 
TGCCCATCTACTCTGAAGAGATTGTGGAAATGTAC^GGGCAAGAAGAGGCACGAGATGCCCCCTCACATCTAT 
GCCATCACAGACACCGCCTACAGGAGTATGAT^ 
TGGAGCTGGCAAGACGGAGAACACCAAGAAGGTCATCCAGT^^ 

AGAAGGACCAGGGCGAGCTGGAGCGGCAGCTGCTGCAGGCCAACCCCATCCTGGAGGCCTTCGGGAACGCCAAG 
ACCGTGAAGAATGACAACTCCTCCCGCTTCGGC^ 

TGGAGCC^CATTGAGACTTATCTTTTGGAGAAATCTCGTGCTATCCGCCAAGCCAAGGAAGAACGGACCTTCC 
ACATCTTCTATTATCTCCTGTCTGGGGCTGGAGAGCACCTGAAGACCGATCTCCTGTTGGAGCCGTACAACAAA 
TACCGCTTCCTGTCCAATGGACACGTCACCATCCCCGGG 

GGC(^TGAGGATTATGGGC^TCCCAGAAGAGGAGCAAATGGGCCTGCTGCGGGTCATCTCAGGGGTTCTTCAGC 
TCGGCAACATCGTCTTCAAGAAGGAGCGGAACACTGACCAGGCGTCCATGCCCGACAACACAGCTGCCCA 
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GTGTCCCATCTCTTGGGTATCAATGTGACCGATTT 



CACCAGAGGAATCCTCACCCCGCGCATCAAGGTG 



GGACG 



'ATG 



AGAGATATGAGATCCTGACTCCAAACTCC^^ 

ataaaagccctggagctc^c^ 
ggcccacctggaggaggag^ 



===== 

AAGGTGACCACCGAGGCGaSc^ 



aaggtgaccaccgaggcgaagctgaaaaagctggaggaggagcagmtcctgga^ 



TCAAGAAGATCCGGGAGCTGGAA 
AATAAAGCTGAGAAGCAGAAACG 
GGATTCCACAGCTGCCCAGCAGG 
ZVGGAGGAGGCCAAGACCCACGAG< 

AGCAAACCTCGAGAAGGCAAAGCAGACTC^GGAG^ 



TGGCCAGAGTGGAAGAGGAAGCTGCr rariaras paw^™ ^' r ^^' fl '^ OAI ^ AUU - AC = CI ' cc AGGCCGCCC 
TCTGAACTCCAGGAAGA^ 

caaaacgtgagc^ggaggtga^ 
caggagatgaggcagaagca'cS 



t <3CAGGGCGGAAGGGACTCGGAGCACAAGCGC^GAaS^ 

SSSS3S5S S^^^S^SSSSSSSSSK 

^c^gatgaagacgcagc^S 
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CAGCAGCTGGAACGCCAGAACAAGGAGCTTAAGGTCAAGCTGCAGGAGATGGAGGGCACTGTCAAGTCCAAGTA 

C AAGGC CTCCATCACCGC C CT CG AGGCCAAGATTGCACAGCTGGAGGAGCAGCTGGACAACGAGAC CAAGGAGC 

GCCAGGCAGCCTGCAAACAGGTGCGTCGGACCGAGAAGAAGCTGAAGGATGTGCTGCTGCAGGTGGATGACGAG 

CGGAGGAACGCCGAGCAGTACAAGGACC^GGCCGACAAGGCATCTACCCGCCTGAAGCAGCTCAAGCGGCAGCT 

GGAGGAGGCCGAAGAGGAGGCCCAGCGGGCCAACGCCTCCCGCCGGAAACTGCAGCGCGAGCTGGAGGACGCCA 

CTGAGACGGCCGATGCCATGAACCGCGAAGTCAGCTCCCTAAAGAACAAGCTCAGGCGCGGGGACCTGCCGTTT 

GTCGTGCCCCGCCGAATGGCCCGGAAAGGCGCCGGGGATGGCTCCGACGAAGAGGTAGATGGCAAAGCGGATGG 

GGCTGAGGCCAAACCTGCCGAATA AGCCTCTTCTCCTGCAGCCTGAGATGGATGGACAGACAGACACCACAGCC 

TCCCCTTCCCAGACCCCGCAGCACGCCTCTCCCCACCTTCTTGGGACTGCTGTGAACATGCCTCCTCCTGCCCT 

CCGCCCCGTCCCCCCATCCCGTTTCCCTCCAGGTGTTGTTGAGGGCATTTGGCTTCCTCTGCTGCATCCCCTTC 

CAGCTCCCTCGCCTGCTCAGAATCTGATACCAAAGAGACAGGGCCCGGGCCAGGCAGAGAGCGACCAGCAGGCT 

CCTCAGCCCTCTCTTGCCAAAAAGCACAAGATGTTGAGGCGAGCAGGGCAGGCCCCCGGGGAGGGCAGAGTTTT 

CTATGAATCTATTTTTCTTCAGACTGAGGCCTTTTGGTAGTCGGAGCTCCCCCAGTCGTCAGCCTCCCTGACGT 

CTGCCACC^GCGCCCCCCACTCCTCCTCCTTTCTTTGCTGTTTGCAATCAC^CGTGGTGACCTCACACACCTCT 

GCCCCTTGGGCCTCCCACTCCATGGCTCTGGGCGGTCAGAAGGAGCAGGCCTGGGCTCCACCTCTGTGCAGGGC 

ACAGAAGGCTGGGGTGGGGGGAGGAGTGGATTCCTCCTACCTGTCCCAGCAGCGCCACTGTCGCTGTCTCCTCT 

GATTCTAAAATGTCTCAAGTGCAATGCCCCCTCCCCTCCTTTACCGAGGACAGCCTGCCTCTGGCACAGCAAGG 

CTGTCGGGGTCAAGCTGGAAAGGCCAGCAGCCTTCCAGTGGCTTCTCCCGAACACTCTTGGGGACCAAATATAC 

TTAATGGTTAAGGGACTTGTCCCAAGTCTGACAGCCAGAGCGTTAGAGGGGCCAGCGGCTCCCCAGGCGATCTT 

GTGTCTACTCTAGGACTGGGCCCGAGGGTGGTTTACCTGCACCGTTGACTCAGTATAGTTTAAAAATCTGCCAC 

CTGCAGAGGTATTlTTGAAAGCAAAATAAGGTT^ 

GTCTTTCTCACTGCCTTTGTTTAGAAGAGAGTACTCGTCCTCACTGGTCTACACTGGTTGCCGAATTTACTTGT 
ATTGGTAACTGTTTTGTATATGCTGCATTGAGACTTACGGGCAAGAAGGGCATTTTTTTTTTTTAAAGGAAACA 
AACT.CTCAAATCATGAAGTGATATAAAAGCTGCATATGCCTACAAAGCTCTGAATTC^GGTCCCAGTTGCTGTC 
ACAAAGGAGTGAGTGAAAACACCCACCC^ACCCCCTTTTTTATATAATAAAAGTGCCTTAGCATGTGTTGCAGC 
TGTCACCACTACAGTAAGCTGGTTTACAGATGTTTTCCACTGAGCATCACAATAAAGAGAACCATGTGCT 



; The sequence of NO VI 1 was derived by laboratory cloning of cDNA fragments covering 

the full length and/or part of the DNA sequence of the invention, and/or by in silico prediction of 
the full length and/or part of the DNA sequence of the invention from public human sequence 
databases. 

The cDNA coding for the NOV1 1 sequence was cloned by the polymerase chain reaction 
(PCR). PCR primers were designed based on in silico predictions of the full length or some 
portion (one or more exons) of the cDNA/protein sequence of the invention. The DNA sequence 
and protein sequence for a novel myosin heavy chain-like gene were obtained by exon linking, or 
SeqCalling™ Technology and are reported here as NOV1 1 . These primers and methods used to 
amplify NOV1 1 cDNA are described in Example 2. 

TheNOVl 1 polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 is 1959 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 1 IB. The 
SignalP, Psort and/or Hydropathy results predict that NOV1 1 has no known signal peptide and is 
likely to be localized at the nucleus with a certainty of 0.9600. In alternative embodiments, a 
NOV1 1 polypeptide is located to the microbody (peroxisome) with a certainty of 0.3000, the 
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mitochondrial matrix space with a certainty of 0.1000, or the lysosome Oumen) with a certainty of 
0.1000. 



Table 11B, Encoded NOV11 Protein Sequence (SEQ ID NO:36) 



™2Z2££SSSS=tt22E52S53E2 SEEK" 



^NMALKKIRELESQISELQEDLESER? 

LMQLEQTKRVKANLEKAKQTLEOTRGEL 



SNP variants of NOV1 1 are disclosed in Example 3. 



The amino acid sequence of NOV1 1 has high homology to other proteins as shown in 
Table 11C. 



Table 11C. BLASTX Results from Patp Database for NOV11 



Smallest 
High Sum 



Sequences Pro ducing High-Scoring Segment P airs: ~ _ , _ 

patp:AAM78854 Human protein ~ : — fobPfrP 



patp:AAM79838 Human protein 



9773 0.0 



patp:AAM40999 Human p olypeptide 



9760 o.O 



patp: AAM4 1 000 Human polypeptide 



7760 o.O 



Lpatp:AA WQ0024 Smooui muscle myosin heavy chain SMI isoform protein - Mus mrnch,* 



7760 0.0 



7619 0.0 
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In a search of sequence databases, it was found, for example, that the NOV 1 1 nucleic acid 
sequence of this invention has 51 16 of 5122 bases (99%) identical to a gb:GENBANK- 
ID:HUMMYONM|acc:M31013.1 mRNA from Homo sapiens (Human nonmuscle myosin heavy 
5 chain (NMHC) mRNA, 3* end). Further, the full amino acid sequence of the disclosed protein of 
the invention was found to have 1953 of 1960 amino acid residues (99%) identical to, and 1953 of 
1 960 amino acid residues (99%) similar to, the 1 960 amino acid residue ptnr:S WISSPROT- 
ACC:P35579 protein from Homo sapiens (Human) (MYOSIN HEAVY CHAIN, NONMUSCLE 
TYPE A (CELLULAR MYOSIN HEAVY CHAIN, TYPE A) (NMMHC-A)). 

1 0 Additional BLASTP results are shown in Table 1 1 D. 



i- Table 11D. NOV11 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 


A61231 


myosin heavy chain 
nonmuscle form A - human 


1961 


1955/1961 
(99%) 


1956/1961 
(99%) 


0.0 


P35579 


Myosin heavy chain, 
nonmuscle type A (Cellular 
myosin heavy chain, type 
A) (Nonmuscle myosin 
heavy chain-A) (NMMHC- 
A) - Homo sapiens (Human) 


1960 


1953/1960 
(99%) 


1953/1960 
(99%) 


0.0 


Q62812 


Myosin heavy chain, 
nonmuscle type A (Cellular 
myosin heavy chain, type 
A) (Nonmuscle myosin 
heavy chain-A) (NMMHC- 
A) - Rattus norvegicus (Rat) 


1961 


1879/1961 
(95%) 


1916/1961 
(97%) 


0.0 


P14105 


Myosin heavy chain, 
nonmuscle (Cellular myosin 
heavychain) (NMMHC) - 
Gallus gallus (Chicken) 


1959 


1813/1959 
(92% 


1892/1959 
(96%) 


0.0 


Q63731 


NEURONAL MYOSIN 
HEAVY CHAIN -Rattus 
norvegicus(Rat) 


1999 


1781/1951 
(91%) 


1838/1951 
(94%) 


0.0 



15 



A multiple sequence alignment is given in Table 1 IE in a ClustalW analysis comparing 
NOV1 1 with related protein sequences disclosed in Table 1 ID. 
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Table HE. ClustalW Analysis of NO VI 1 



10 



15 



20 



40 



45 



50 
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1. SEQ ID NO.: 36 

2. SEQ ID NO.: 103 

3. SEQ ID NO.: 104 



NOV11 
A61231 
P35579 



4. SEQ ID NO.: 105 

5. SEQ ID NO.: 106 

6. SEQ ID NO.: 107 



Q62812 
P14105 
Q63731 



NOV11 
A61231 
P35579 
Q62812 
P14105 
Q63731 | 



NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 



NOV11 
A61231 
25 P35579 
Q62812 
P14105 
Q63731 

30 NOVU1 
A61231 
P35579 
Q62812 
P14105 

35 Q63731 



NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 



^AQQ^KYLYVDKMFINNPLAQADWAAKKLVIWP^SGFEPASLKEEVGEEAIVET^ 



60 
60 
60 
60 
60 
60 




180 
180 
180 
180 
180 
g 180 



TENTKKVIQYIA 

T „ KT ^ "ta ' ; "~ *™*^*a*.H±uwu>ir XL,UA£ ■ONAKTVKHDNSSRFGKFIR 

ten™S?^ 



INFDWGyiVGANIETYLLEKSEAIRQAKEERTFHIFyYLLSGAGEHLTrmT?T pnv*nrv 
'^OVNGYIVGANIETYLLEKSRAIRQAKEERTFHIFYYLLSGA^ 

*™gyivgajsie^ 



' " bi ^" VTIPG QQDKDMFQETMEAMRIMGIpffl^ 



240 
240 
240 
240 
240 
240 

300 
300 
300 
300 
300 
300 

360 
360 
3.60 
360 
360 
360 
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NOVll 

A61231 

P35579 

Q62812 

P14105 

Q63731 



NOVll 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOVll 

A61231; 

P35579 

Q62812 

P14105 

Q63731 

NOVll - 
A61231 
P35579 
Q62812 
P14105 
Q63731 

NOVll 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOVll 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOVll 

A61231 

P35579 

QS2812 

P14105 

Q63731 



TYERMFRWLVLRINKALDKTKRQGASFIGILDIAGFE I FDLNSFEQLC INYTNEKLQQLF 
TYERMFRWLVLRINKALDKTKRQGASFIGILDIAGFE I FDLHSFEQLCINYTOEKLQQIj^ 

tyermfrvilvlrinkaldktkrqgasfigildiagfeifdlnsfeqlcinytneklqqlf) 
tyermfrwlvlrinkaldktkrqgasfigild iagfe i fdlnsfeqlciltytlvteklqqlf 
^^e^^kvjer inkaldktkrqgas f i g ild i agfe i fjlln's feqlc inytneklqqlfi 
tye^frwlvSriwi<aldktkrqg 



480 
480 
480 
480 
480 
480 



NOVll SSI 
A61231 
P35579 
Q62812 
P14105 
Q63731 




SFVEKVWQEQGTHPKFQKPKQLKDKADFCIIHYAGKVD^^ 
SFVEK^»EQGTHPKFQKPKQLKDKADFCIIHYAG^^ 
S FVEKVWQEQGTHPKFQKPKQLKDKADFCI I 
S FVEKVffiQEQGTHPKFQKPKQLKD^^ 

sfvek^qeqgthpkfqkpkqlkekadfciihyagk^ 

: fvek2Sqeqgth^kfqkpSqlkdkadfc i ih yagkvd ykSde wlmkntoplndnSatll: 



600 
600 
600 
600 
600 
599 





setalpgafktrkgmfrtvgq, 
setalpgafktrkgmfrtvgq: 
setalpgafktrkgmfrtvgq: 
setalpgafktrkgmfrtvgq: 
setalpgafktrkgmfrtvgq: 
sta{333rBkt?5kgmfrtvgo: 



lrntnpnfvrciipnhekkagkldphlvldqlrckgvlegiricrqgfpnrwfqefrqr 
lrntnpnfvrci i phhekkagkldphlvlbqlrcngvlegiri crqgfpjkfrwfqefrqr 
lrntnpnfvrcijpnhekkagkldphlvldqlrcngvlegiricrqgfphrwfqefrqr 1 
lrntkpnfvgciipnhekkagkldphlvldqlrcngvlegiricrqgfpnrwfqefrqr 
lrntnpnfvrci i pjshekkagkldphlvldqlrcngvlegiricrqgfp2\frvvfqefrqr: 

LRNTNPNFVRCI I PNHEKKaGKLDPHLVLDQLRCNGVLEGIRI CRQGFPNrHvFQEFRQR 



yeiltpnsipkgfmdgkqacvlmikaleldsnlyrigqskvffragvlahleeerdlkit 
yeiltpnsipkgfmdgkqacvlmikaleldsnlyrigqskvffragvlahleeerdlkit! 
yeiltpnsipkgfmdgkqacvlmikaleldsnlyrigqsicvffragvlahleeerdlkit 
YE ILTPNS I pkgfmdgkqacvlmikaleldsnlyrigq s kvffr|]gvlaeleeerdlkiti 

YE IIiTP^I PKGFJVIDGKQACVLMI KALELDSNLYR IGQS KVFFRAGVLAHLEEERDLKIT 
YEILTPNglPKGFMDGKQACHJ^I^ 




SRQEEE^MAKEEEL^KVREKQLAAEl!^DjlEMETffl^ 

srqeeemmakeeelKkvrekqlaaeisjrd 
srqeeemmakeeelSkvrekqiaaem 

R|]]EtBjEj^KEgEL|K^ 



900 
900 
900 
900 
900 
899 
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10 



15' 



20 



3a 



35 



40 



45 



NOVll 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOVll 

AG1231 

P35579 

Q62812 

P14105 

QG3731 

NOVll 

AG1231 

P35579 

Q62812 

P14105 

Q63731 




NOVll 
A61231 
P35579 
25 Q62812 
P14105 
Q63731 



NOVll 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOVll 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOVll 

A61231 

P35579 

Q62812 

P14105 

Q63731 



^f^VEEEAAQ^ 



jAEQLEQTKRVKiUSrLKKAKQTLENERGELAKEVKVliLQG 
iAEQLEQTKRVKANLEKAKOTT 



1080 
1080 
1080 
1080 
1080 
1079 

1140 ' 

1140 

1140 

1140 

1140 

1139 

1200 
1200 
1200 
1200 
1200 
1199 




50 NOVll 
A61231 
P35579 
Q62812 
P14105 

55 Q63731 

NOVll 



LAEQLEQTI<SVK^LEKAKQTLEWERGELANEVKgLLQd 
l.MQLEQTKRV^LEKAKQSl.ElERSsLiMEVK^LLQGis 



^ KLSLS ™QVEDEKNSFREQLEEEEe!W 



i^QKLSLSTKLKQVED EjCNSFREQLSEBEEBk^^LEKQIMLiaQ^^^^^^^^^^ 



AAYDKLEKTKTRLQQELDDLLVDLDHnBn.C! a rtcrr J 
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A61231 
P35579 
Q62812 
P14105 
Q63731 

NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOV11 
A61231 
P35579 
^Q62812 
; P14105 
Q63731 

NOVU1 

A61231 * 

P35579 

Q62812 

P14105 

Q63731 

NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOV11 

A61231 

P35579 

Q62812 

P14105 

Q63731 

NOV11 
A61231 



LETAEEVKRKLQKDLEGLSQRHEEKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQSACNL 

LETAEEVKRKLQKDLEGLSQRHEEKVAAYD^^ 

LETAEEgKJ^LQKDLEGLSQRgEEK^^ 

LEE^EgK{gKLQKDLE@^ 

LETAEEVKRKLQKDLEGLSQRHEEKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQSACISOul 



1440 
1439 
1440 
1439 
1439 




VNLQAMKAQFERDLQGRDEQSEEKKKQL 
VNLQAMKAQFERDLQGRDEQSEEKKKQLTOQ 
VNLQAMKAQFERDLQGRDEQSEEKKKQLVRQVREL^ 
VNLQAMKAQFERDLQGRDEQSEEKKKQLVRQVREMEAELEDERKQRS 



V^QAMKAQF^RDLlJGRDEQ^EEK^KQL^RQWEiyiEjjELEDERKQRS 

vnlqamkaqferdlqgr^^seek§k5lvrqvremeaeledBrkBs 



lVAARKKLEMDL 1 
KKLEMDL 

vaarkkle^dl 
Bkklemdl 1 



KDLEAHIDSANKNRDEAIKQLRKLQAQMKDCMRELDDTRASREEILAQAKENEKKLKSM 

KDLEAHIDSANKNRDEAIKQLRKLQAQMKDC^^ 

KDLEAHIDSANKRTRDEAIKQ 

KDLEAHIDgANKN^^ 

KDLE@HID|(iANKJ^ 

KDLEAHIDSA^KNRDEAEg^R jSLQAQMKDCMRELDDTRASREEI^QAKENEKKLKSME 



[AEMIQLQEELAAAERAKRQAQQERDELADE IANS SGKGALALEEKRRLEARIAQLEEEliE 
AEMIQLQEELAAAERAKRQAQQERDELADEIANSSGK^^ 

AEMIQLQEELAAAERAKRQAQQERDELADEIANSSGKGALALEEKRRLEARIAQLEEELE 

aemiqlqeelaaaerakrqaqqerdeladeianssgkgalaleekrrlea2ia2leeele 

AEMIQLQEELAAAERAKRQAQQERDELADE IANS SGKGALAjKeEKRRLEARIAQLEEELE 1 



AEMIQLQEELAAAERAKRQAQQERDELADE ig 



seqgntelindrlkkanlqidqinadllnrlers 
eeqgntelikdrlkkanlqidqinadlnler ! 
eeqgntelindrlkkanlqidqiwkdlniier : 
eeqgnteliotrlkkanlqidqikJSdlnler = 
eeqgnte0i3sidrlkkanlqidq|^[adlnger : 
eeqgntelindrlkka3stlqidqinadlnlerc 



^|sgkSBlasee2rrleariaqleeele 



ghaqkneisrarqqlerqnkelkvklqemeg 
gkaqknenarqqlerqnkelkvklqemeg 
|haqknenarqqlerqnkelkvklqemeg: 

g^-QKlffiNARQQLERQNKELK^KLQEME 
p A QKNENARQQj2ERQNKELI^KLQEME_ 
BHAQKMENARQQLERQNKELKVKLQEMEGi 



TVKSKYKASITALEAKIAQLEEQLDNETKERQAACKQVRRTEKIQjKDVLLQVDDERRNAE 
TVKSKYKASITALEAKIAQLEEQLDNETKERQAACKQVRRTEKKLKDVLLQVDDERRNAE, 
TVKSKYKASITALEAKIAQLEEQLDNETKERQAA 

vkskykas i^aleakiaqleeqldnetkerqaaHkqvrrSekklkdvllqv^derrnae 

VKS KYKA0I TALEAKl2QLEEQLD|^ETKERQAA§KQVRRgEKKLKD0LLQVDDERRNM 

tvkskykasitaleaiciaqleeqldi^tkerqaackqwrtekklkdvllqvdderrnae 1 



QYKDQADKASTRLKQLKRQLEEAEEEAQRANASRRKLQRELEDATETADAJVnSFREVSSLKN 
QYIQ3QADKASTRLKQLKRQLEEAEEEAQRANASRRKLQRELEDATETADAMI^F:VS slkn 
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1620 
1619 
1620 
1619 
1619 

1678 
1680 
1679 
1680 
1679 
1679 

1738 
1740 
1739 
1740 
1739 
1739 

1798 
1800 
1799 
1800 
1799 
1799 

1858 
1860 
1859 
1860 
1859 
1859 

1918 
1920 
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10 



15 



20 



P35579 
Q62812 
P14105 
Q63731 

NOV11 

AG 1231 

P3557S 

Q52812 

P14105 

Q53731 

NOV11 

AG1231 

P35579 

Q62812 

P14105 

Q63731 




tSLINETQPPQCLDQQLDQLRHWPVNAGi 



1919 
1920 
1918 
1919 

1959 
1961 
1960 
1961 
1959 
C 1979 



1959 

196l 

1959 

VCGWGVEQTQGEEAVHKCRT 1999 



25 



Domain results for NOV 11 were collected from the Pfam database, and «hen identified by 

the Interpro domain accession number. The results are listed in Table 1 IF with the statistics and 
domatn description. These results indicate that the NOV1 1 polypeptide has properties similar *, 

those of other proteins known to contain these domains. 



PSSMs Producing Significant Alignments 



Table 11F. Domain Analysis of NO V1 1 



myosxn,head (Motor domain): domain 1 of , ; from Q2 hn 



Score 
(bits)- 



1494.5 



Myosin Head v^eLty^svlh^YksdllYTYsGlvLvsvNPVkrLpq 



NOVll 



NOV11 



NOVll 



NOVll 



+ |+++++++| + || + + + + ++ + ||| + | +++++ | + . ++++ ||i|7 

^seeive^gkkrhi^ph^^ 

?fTf!!r TOq T 1 t a T sg9nsgngeevpsv ^ rvEd g I LgsNPiLEAFG 

I I II ++ I ++++ 1 + 1 + 1 +++++++ + +++I ++ l ++ | I . I | . i I 

GKTENTKKVIQYLAYVAS SHKSK ^^01^^^ 

J I I I++I + I I | | | | |+++ + + + +1 I I++I++I | | I I I I +++| +++ 1 | 

+ 1 I I I I + I | + 1 + + ++ +|+ + ++ ++ I ++++ +++ . I . | 

TFHI FYYLLSGAGEH- LKTDLLLE - PVNKYRFLSNGE TOTCqJd 
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NOV11 


segnveeFketrkAmdilGf tdeeqrsIFrivAalLhlGNikFkqrrkee 
+ +|+++ ++++++ +++++++ | ++ 1 | + j++++ + + 
K DMFQETMEAMRIMG I PEEEQMGLLRVI SGVLQLGNI VFKKERNTD 




NOVll 


aaipddnnadtkalekaaeLlGvdatelekALlsrriktGtegrkStvtk 
+++++++ ++++++++ [ + | +++++++++++++++++ | +++ +++ 
QASMPDN TAAQKVSHLLGINVTDFTRGILTPRIKVGRDY VQK 




NOV11 


pgnveQAsyARDAIiAKalYsRLFdWIVnrlNktLdfkakegqdasf IGVL 

+++++ If + J ++ | | 1 | + | + | + | | + | + | | ++ | +++++++ +++ | | + | 

AQTKEQADFAIEAIiAKATYERMFRWLVIjRINKALDKTKRQG - -ASFIGIL 




NOV11 


D IyGFE I FekNS FE QLC INYvNEKLQQf FNhhmFkl EQEE Ykr EG I e W t f 
ii iitii iitiiititi tiitii ti ■ iiiii iti ■ 

II+IIIII+ IIIIIIIIII+IIIIII+II+++I++IIIM++III+I++ 

DIAGFEIFDLNSFEQLCINYTNEKLQQLFNHTMFILEQEEYQREGIEWNF 




NOVll 


IdFgdNLQpcIDLIEkKs . PpG I L s LLDEeCl f PkaqS G t Dq t Fl dKLys 

I++I 1 1 1 I++ +I+III+I III+I++I++- +|++|++|+ + 
IDFGLDIiQPCIDLIEKPAgPPGIIiALLDEECWFPKA TDKS FVEKVMQ 




NOVll 


tfskhpahfekf sPrf rqkksgahFiikHYAGdVeYnvegFleKNKDpLf 
+ ++ +++ ++++ ++++ |++ ||||+|+| ++ +++|J+|+|+ 
EQGTHP - KFQ KPKQLKDKADFC I IHYAGKVDYKADEWLMKNMDPLN 




NOV11 


dcilisllksSsnpllaeLFpdeetlagpfeadpsslskkrksgskNkstg 

+++ ++ + 1 ++ + + + + 1 +++ +++ + ++ ++ +++ 4* 
DNIATLLHQS SDKFVSELWKDVDRI I GLDQ VAGMS E TALPG AF - - 




NOV11 


kktkJcsnfiTvGaqfKeslneliMktLsstnLPHFvRCIkPNekKkagvfD 
++++++++) +|+++| +++++( ]++[++++ | + | + | j | + | |++|+++++| 

-KTRKGMFRTVGQLYKEQLAKLMATLRNTN- PNFVRC 1 1 PNHEKKAGKLD 


<< 


NOV11 


aslVlhQLrclGVLEgiRIrRaGFPnRitfdeFlqRYriLapktwPkwsg 
++ | ++ | | +++ | | | [ ++ | | + | + | | | + | + +++ | ++ | | ++ | +++ +| + +++ 

PHLVLDQIiRCNGVLEGIRI CRQGFPNRWFQEFRQRYEILTPNS IPKGFM 




NOV11 


dakkgeknEIvaceklLqsLnlDkgeeyrfGkTKIFFR (SEQ ID NO 
++++ ++ +++++)++]+ + +++I++I+IJJ 

DGKQ ACVLMIKALELDS -NLYRIGQSKVFFR (SEQ ID NO. 


108) 
36) 



The myosin heavy chain-like protein disclosed in this invention is expressed in at least the 
following tissues: Adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, 
placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, 
testis, thyroid, trachea, uterus, Bone, Cervix, Chorionic Villus, Cochlea, Cornea, CoronaryArtery, 
Dermis, Epidermis, Foreskin, Hair Follicles, Hypothalamus, Kidney Cortex, Liver, Lung, Lymph 
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node. Lymphoid tissue, Oesophagus, Ovary, Parathyroid Gland, Peripheral Blood, Tonsils, 
Umbilical Vein, Whole Organism. This information was derived by deterrrnning the tissue 
sources of the sequences that were included in the invention including but not limited to 
SeqCaUing sources, Public EST sources, Literature sources, and/or RACE sources. 

The protein similarity information, expression pattern, and map location for the myosin 
heavy chain-like protein and nucleic acid disclosed herein suggest that this protein may have 
important structural and/or physiological functions characteristic of the nonmuscle myosins 
family. Therefore, the NOV1 1 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. For example, the compositions of 
the present invention may have efficacy for treatment of patients suffering from: restenosis, 
neurological, glomerular diseases and other diseases, disorders and conditions of the like. ' 

The novel nucleic acid encoding the myosin heavy chain-like protein of the invention, or 
fragments thereof, are useful in diagnostic applications, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed. These materials are further useful in the generation 
of antibodies that bind immunospecificaUy to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobic^ charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOV1 1 protein has multiple hydrophilic regions, each 
of which can be used as an immunogen. In one embodiment, a contemplated NOV1 1 epitope is 
from about amino acids 1 to 150. In another embodiment, a contemplated NO VI 1 epitope is from 
about amino acids 150 to 225. In other specific embodiments, contemplated NOV1 1 epitopes are 
from about amino acids 300 through 1 950. 

NOV12 

Another NOVX protein of the invention, referred to herein as NOV12, includes three 
novel pancreatitis-associated protein (PAP)-like protein. The disclosed proteins have been named 
NOV12a, NOV12b, and NOV12c. 

PAP is synthesized as a preprotein with a molecular weight of 16.6 kDa. A search of 
protein databases reveals marked homolgy with the carbohydrate binding region of animal lectins. 
Although PAP has no hemagglutination activity, it does induce extensive bacterial aggregation. 
Further, the pattern of expression for PAP reveals that it is not found in the liver, stomach, 
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salivary glands, brain, kidney, or testis. Such an expression pattern correlates to a stress protein 
involved in the control of bacterial proliferation. 

At least the NOV 12a protein disclosed herein is predicted to localize extracellularly. 
Therefore, it is likely that this protein is accessible to a diagnostic probe, and for the various 
5 therapeutic applications described herein. 

NOV12a 

In one embodiment, a NOV12 variant is NOV12a (alternatively referred to herein as 
CG50323-01), which encodes a novel pancreatitis-associated protein (PAP)-like protein and includes 
1 0 the 530 nucleotide sequence (SEQ ID NO:37) shown in Table 12A. An open reading frame for 
the mature protein was identified beginning with an ATG codon at nucleotides 3-5 and ending 
with a TAA codon at nucleotides 528-530. Putative untranslated regions downstream from the. 
. . .termination codon and upstream from the initiation codon are underlined in Table 12A, and the 
start and stop codons are in bold letters. 

15 

Table 12A. NOV12a Nucleotide Sequence (SEQ ID NO:37) 

C^TGGCCCTGCCAAGTGTATCTTGGATGCTGCTTTCCTGCCTCATGCTGCTGTCTCAGGTTCAAGGTGAAGAAC 
CCCAGAGGGAACTGCCCTCTGCACGGATCCGCTGTCCCAAAGGCTCCAAGGCCTATGGCTCCCACTGCTATGCCT 
X TGTTTTTGTCACCAAAATCCTGGACAGATGC^GATCTGGCCTGCCAGAAGCGGCCCTCTGGAAACCTGGTGTCTG 
TGCTCAGTGGGGCTGAGGGATCCTTCGTGTCCTCCCTGGTGAAGAGCATTGGTAACAGCTACTCATACGTCTGGA 
TTGGGCTC CATGACCC CACACAGGGCAC CGAGCCCAATGGAGAAGGTTGGGAGTGGAGTAGCAGTGATGTGATGA 
ATTACTCTGCATGGGAGAGAAATCCCTCCACCATC 

CATTTCTGAGGTGGAAAGATTATAACTGTAATGTGAGGTTACCCTATGTCTGCAAGTTCAAATACTGGAGGCAAT 
TGTAA 



The sequence of NOV 12a was derived by laboratory cloning of cDNA fragments, by in 
silico prediction of the sequence. The cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were cloned. In silico prediction was based on 
20 sequences available in CuraGen's proprietary sequence databases or in the public human 

sequence databases, and provided either the full length DNA sequence, or some portion thereof. 

The cDNA coding for the NOV 12a sequence was cloned by the polymerase chain reaction 
(PCR). PGR primers were designed based on in silico predictions of the full length or some 
portion (one or more exons) of the cDNA/protein sequence of the invention. The DNA sequence 
25 and protein sequence for a novel PAP-like gene were obtained by exon linking, or SeqCalling™ 
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Technology and are reported here as NOV12a. These primers and methods used to amplify 
NOV12a cDNA are described in Example 2. 

The NOV12a polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 is 175 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 12B. The 
SignalP, Psort and/or Hydropathy results predict that NOV12a has a signal peptide and is likely to 
be localized extraceUularly with a certainty of 0.4896. In alternative embodiments, aNOVl2a 
polypeptide is located to the microbody (peroxisome) with a certainty of 0.1669, the endoplasmic 
reticulum (membrane) with a certainty of 0. 1 000, or the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. 



Table 12B. Encoded NOV12a Protein Sequence (SEQ ED NO:38) 



NOV12b — NOV12c 

In alternative embodiments, a NOV12 variant is NOV12b or NOV12c (alternatively 
referred to herein as 169475472 and 169475476, respectively), which include a 471 nucleotide 
sequence. NOV12b and NOV12c are insert assemblies that encode an open reading frame of 
NOV12a between residues 23 and 173. Table 12C notes the minor nucleotide and amino acid 
changes in NOV12b and NOV12c from the parent clone, NOV12a. 



Nov 
No. 

12b 



Alternate 
Reference 
169475472 



Change in DNA Seq. from NOV12a 



Change in Protein Seq. 
from NOV12a 



12c 



169475476 



A -> G at bp 395 



T •» C at bp 479 



No change 



No change 



The sequences of NOV12b and NOV12c were derived by laboratory cloning of cDNA 
fragments coding for a domain of the full length form of CG50323-01 (NOV12a), between 
residues 23 to 173. The cDNA coding for the NOV12b and NOV12c sequences was cloned by 
the polymerase chain reaction (PGR). The PCR template is the previoisly identified plasma 
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(NOV 12a), when available, or human cDNA. These primers and methods used to amplify 
NOV12b and NOV12c cDNA are described in Example 2. 
SNP variants of NOV 12 are disclosed in Example 3. 

5 NOV12 Clones 

Unless specifically addressed as NOV12a, NOV12b, or NOV12c, any reference to 
NOV 12 is assumed to encompass all variants. 

The amino acid sequence of NOV12 has high homolgy to other proteins as shown in Table 

12D. 

10 



Table 12D. BLASTX Results from Patp Database for NOV12 


High 

Sequences Producing High-Scoring Segment Pairs: Score 


Smallest 

Sum 
Prob P (N) 


patp:AAR54098 


Mouse PAP 921 


3.0e-92 


patp:AAR57117 


Human Pancreatitis-Associated Protein 921 


3.0e-92 


patp:AAB43568 


Human cancer associated protein 921 


3.0e-92 


patp:AAR14795 


Fragment A3 from human pancreatitis associated protein 915 


L3e-91 


patp: AAW71 682 


Human pancreatitis-associated protein 8 1 3 


8.4e-81 



In a search of sequence databases, it was found, for example, that the NOV 12a nucleic 
acid sequence of the invention has 514 of 520 bases (98%) identical to a gb:GENBANK- 
15 ID:S51768|acc:S51768.1 mRNA from Homo sapiens (PAP-H=pancreatitis-associated protein 

[human, pancreas, mRNA, 797 nt]). Further, the full amino acid sequence of the disclosed protein 
of the invention has 169 of 1 69 amino acid residues (100%) identical to, and 169 of 169 amino 
acid residues (1 00%) similar to, the 175 amino acid residue ptnr:SWISSPROT-ACC:Q06141 
protein from Homo sapiens (Human) (PANCREATITIS-ASSOCIATED PROTEIN 1 
20 PRECURSOR). 

Additional BLASTP results are shown in Table 1 2E. 



Table 12E. NOV12 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length of 
aa 


Identity (%) 


Positives (%) 


Expect Value 




Pancreatitis-associated 




169/169 


169/169 
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Q06141 


protein 1 precursor - Homo 
sapiens (Human) 


175 


(100%) 


(100%) 


3.8e-92 


P23132 


Lithostathine precursor 
(Pancreatic stone protein) 
(PSP) (Pancreatic thread 
protein) (PTP) (Islet of 
langerhans regenerating 
protein) (REG) (Islet cells 
regeneration factor) (ICRF) 
- Bos taurus (Bovine) 


175 


118/169 
(69%) 


144/169 
(85%) 


2.8e-66 


P25031 


Pancreatitis-associated 
protein 1 precursor (PeDtide 
23)(REG-2)-Rattus 
norvegicus (Rat) 


1 f D 


111/1 £C\ 

1 17/169 
(69%) 


140/169 
(82%) 


1.9e-65 




Pancreatitis-associated 
protein 1 precursor (REG 
Ill-beta) - Mus musculus 
(Mouse) 


175 


115/164 
(70%) 


135/164 
(82%) 


2.2e-64 


P42854 


Pancreatitis-associated 
protein 3 precursor - Rattus 
norvegicus (Rat) 


174 


117/170 
(68%) 


141/170 
(82%) 


5.3e-63 



A multiple sequence alignment is given in Table 12F, with the NOV12 protein of the 
invention being show in lines 1 , 2, and 3, in a ClustalW analysis comparing NOV12 with related 



protien sequences of Table 12E. 



Table 12F. ClustalW Analysis of NOV12 



1. SEQIDNO.: 38 NOV12a 

2. SEQIDNO.:109 Q06143 

3. SEQIDNO.:210 P23132 



4. SEQIDNO.: Ill 

5. SEQIDNO.: 112 

6. SEQE>NO.:U3 



P25031 
P35230 
P42854 



NOV12a 
Q06141 
P23132 
P25031 
P35230 
P42854 

NOV12a 
Q06141 
P23132 
P25031 
P35230 
P42854 

NOVU2a 
Q0S141 



?SIfGLPRp 

Ifpvm 

JcSVM 

SprvSlttm 




iSTmLLSCLMLiLSQVQGE 
iS^miLSCLMIiLSQVQGE 

s wmllsclmllsqQqge 

SWIvILLSCLMLLSQVQGEi 

s wmll s clmlls qvqgei 
s^mllsHlmllsqvqge! 





EWSSSnVmyT-AWERNPSTISSPGHcSsLSRS 
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P23132 
P25031 
P35230 
P42854 




10 



NOV12a 
Q06141 
P23132 
P25031 
P35230 
P42854 



175 
175 
175 
175 
175 
174 



Domain results for NOV 12 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 12G with the statistics and 
1 5 domain description. These results indicate that the NOV 12 polypeptides have properties similar 
to those of other proteins known to contain these domains. 



Table 12G. Domain Analysis of NOV12 


PSSMs Producing Significant Alignments 


Score 
(bits) ' 


E 
Value 


lectin_c type 


domain; domain 1 of 1, from 53 to 169 


146.5 


4.5e-40 


Lectin-C 
NOV12a 


esktWaeAelaCqkegghAHLvsIqsaeEqsfwaf ltsltkksnty 
++++ | ++ | +++ | ++++++ +J+++ + +j ++++++++++ + ++++ 
SPKSWTDADLACQIOlPSG-NIiVSVLSGAEGSFVSSLVKSIGN-SYSY 




- NOV12a 


aWI GLt dint eg t wvwegwe t dgspvny t enWapgePrmr gnhGgnEdC v 
+||| ]+++++ ++++++++++ +++++++ | +++++ ++|+ 
WIGIjHDPTQGTEPNGEGWEWSSSDVMOTFAWERNPSTISS PGHCA 




NOV12a 


eiytdtdflaGkWnDepCdsklpyvCef {SEQ ID NO: 114) 
+++++++++ +|+| +|++ ++++)++ 

SLSRSTAFL-RWKDYNCNVRLPYVCKF (SEQ ID NO: 38) 





20 The NOV12 proteins disclosed in this invention are expressed in at least the following 

tissues: at very low expression level in healthy pancreas and at much higher level during the acute 
phase of pancreatitis; it is also expressed at high level in normal small intestine. This information 
was derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 

25 RACE sources. 
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The protein similarity information, expression pattern, and map location for the PAP-like 
protein and nucleic acid disclosed herein suggest that this protein may have important structural 
and/or physiological functions characteristic of the Lectin C family. Therefore, the NOV12 
nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications and as a research tool. For example, the compositions of the present invention will 
have efficacy for treatment of patients suffering from: acute pancreatitis and chronic pancreatitis, 
and other diseases, disorders and conditions of the like. 

The novel NOV12 proteins of the invention, or fragments thereof, are useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be assessed. 
These materials are further useful in the generation of antibodies that bind immunospeciflcally to 
the novel substances of the invention for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section below. The 
disclosed NOV12 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated NOV12 epitope is from about amino acids 20 to 
45. In another embodiment, a contemplated NOV12 epitope is from about amino acids 45 to 57. 
In other specific embodiments, contemplated NOV12 epitopes are from about amino acids 55 to 
70, 72 to 77, 95 to 143, and 145 to 170. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode NOVX 
polypeptides or biologically active portions thereof. Also included in the invention are nucleic 
acid fragments sufficient for use as hybridization probes to identify NOVX-encoding nucleic 
acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the amplification and/or 
mutation of NOVX nucleic acid molecules. As used herein, the term "nucleic acid molecule" is 
intended to include DNA molecules (e.g., cDNA or genomic DNA), RNA molecules (e.g., 
mRNA), analogs of the DNA or RNA generated using nucleotide analogs, and derivatives, 
fragments and homologs thereof. The nucleic acid molecule may be single-stranded or double- 
stranded, but preferably is comprised double-stranded DNA. 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
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naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product "mature" 
5 form arises, again by way of nonlimiting example, as a result of one or more naturally occurring 
processing steps as they may take place within the cell, or host cell, in which the gene product 
arises. Examples of such processing steps leading to a "mature" form of a polypeptide or protein 
include the cleavage of the N-terminal methionine residue encoded by the initiation codon of an 
ORF, or the proteolytic cleavage of a signal peptide or leader sequence. Thus a mature form 

1 0 arising from a precursor polypeptide or protein that has residues 1 to N, where residue 1 is the N- 
terminal methionine, would have residues 2 through N remaining after removal of the N-terminal 
methionine. Alternatively, a mature form arising from a precursor polypeptide or protein having 
''residues 1 to N, in which an N-terminal signal sequence from residue 1 to residue M is cleaved, 
- would have the residues from residue M+l to residue N remaining. Further as used herein, a 

1 5 "mature" form of a polypeptide or protein may arise from a step of post-translational modification 
other than a proteolytic cleavage event. Such additional processes include, by way of non- 
limiting example, glycosylation, myristoylation or phosphorylation. In general, a mature 
polypeptide or protein may result from the operation of only one of these processes, or a 
combination of any of them. 

20 The term "probes", as utilized herein, refers to nucleic acid sequences of variable length, 

preferably between at least about 1 0 nucleotides (nt), 100 nt, or as many as approximately, e.g., 
6,000 nt, depending upon the specific use. Probes are used in the detection of identical, similar, 
or complementary nucleic acid sequences. Longer length probes are generally obtained from a 
natural or recombinant source, are highly specific, and much slower to hybridize than shorter- 

25 length oligomer probes. Probes may be single- or double-stranded and designed to have 

specificity in PCR, membrane-based hybridization technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic acid 

30 (i.e., sequences located at the 5'- and 3'-termini of the nucleic acid) in the genomic DNA of the 
organism from which the nucleic acid is derived. For example, in various embodiments, the 
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isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb 5 0.5 
kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in genomic 
DNA of the cell/tissue from which the nucleic acid is derived (eg., brain, heart, liver, spleen, 
etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can be 
substantially free of other cellular material or culture medium when produced by recombinant 
techniques, or of chemical precursors or other chemicals when chemically synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ ED NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33 35 
and 37, or a complement of this aforementioned nucleotide sequence, can be isolated using ' 
standard molecular biology techniques and the sequence information provided herein. Using all 
or a portion of the nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, n, i 9> 2 \, 23 
25, 27, 29, 31, 33, 35, and 37 as a hybridization probe, NOVX molecules can be isolated using ' 
standard hybridization and cloning techniques (e.g., as described in Sambrook, et al, (eds ) 
Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory Press 
Cold Spring Harbor, NY, 1989; and Ausubel, etaL, (eds.), Current Protocols in Molecula^ 
Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard PCR 
amplification techniques. The nucleic acid so amplified can be cloned into an appropriate vector 
and characterized by DNA sequence analysis. Furthermore, oligonucleotides corresponding to 
NOVX nucleotide sequences can be prepared by standard synthetic techniques, e.g., using an 
automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide residues 
winch oligonucleotide has a sufficient number of nucleotide bases to be used in a PCR reaction ' 
A short oligonucleotide sequence may be based on, or designed from, a genomic or cDNA 
sequence and is used to amplify, confirm, or reveal the presence of an identical, similar or 
complementary DNA or RNA in a particular cell or tissue. Oligonucleotides comprise portions of 
a nuclei acd sequence having about 10 nt 50 nt, or 100 nt in length, preferably about 15 nt to 30 
nt in length. In one embodiment of the invention, an oligonucleotide comprising a nucleic acid 
molecule less than 1 00 nt in length would further comprise at least 6 contiguous nucleotides SEQ 
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ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or a complement 
thereof. Oligonucleotides may be chemically synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID NOS:l, 
5 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or a portion of this nucleotide 
sequence {e.g. , a fragment that can be used as a probe or primer or a fragment encoding a 
biologically-active portion of an NOVX polypeptide). A nucleic acid molecule that is 
complementary to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, and 37 is one that is sufficiently complementary to the nucleotide 
10 sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 
37 that it can hydrogen bond with little or no mismatches to the nucleotide sequence shown SEQ 
ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37 thereby forming a 
stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
1 5 pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means the 
physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van der 
Waals, hydrophobic interactions, and the like. A physical interaction can be either direct or 
indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
20 compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific hybridization 

25 in the case of nucleic acids or for specific recognition of an epitope in the case of amino acids, 
respectively, and are at most some portion less than a full length sequence. Fragments may be 
derived from any contiguous portion of a nucleic acid or amino acid sequence of choice. 
Derivatives are nucleic acid sequences or amino acid sequences formed from the native 
compounds either directly or by modification or partial substitution. Analogs are nucleic acid 

30 sequences or amino acid sequences that have a structure similar to, but not identical to, the native 
compound but differs from it in respect to certain components or side chains. Analogs may be 
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synthetic or from a different evolutionary origin and may have a similar or opposite metabolic 
aetivrty compared ,o wild type. Homologs are nucleic acid sequences or amino acid sequences of 
a particular gene that are derived from different species. 

Derivatives and analogs may be Ml length or other ton full length, if the derivative or 
5 analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 

analogs of me nucleic acids or proteins of the invention include, but are no. limited ,„, molecules 
compnsmg regions that are substantially homologous to the nucleic acids or proteins of the ' 
invention, in various embodiments, by at least about 70%, 80%, or 95% identity (with a preferred 
.dentity of 80-95%) over a nucleic acid or amino acid sequence of identical size or when 
10 compared to an aligned sequence in which the alignment is done by a computer homology 
program known in the art, or whose encoding nucleic acid is capable of hybridizing to the 
complement of a sequence encoding the aforementioned proteins under stringent moderately 
stnngent, or low stringent conditions. See e.g. Ausubel, «„,., Current Protocols m 
Molecular Biology, John Wiley & Sons, New York, NY, 1 993, and below. 
1 5 A "homologous nucleic acid sequence" or "homologous amino acid sequence » or 

vanations thereof, refer to sequences characterized by a homology at the nucleotide tevel or 
ammo acid level as discussed above. Homologous nucleotide sequences encode those sequences 
codmgforisoformsofNOVXpolypeptides. Isoforms can be expressed in different tissues of the 
^e„rganismasaresultof,forexample,al,ernativespUcingofRNA. Alternatively, isoforms 
canbeencodedbydifferentgenes. In the invention, homologous nucleotide sequences include 
nucleotide sequences encoding for an NOVX polypeptide of species other than humans 
■ncluding, fat not limited to: vertebrates, and thus can include, e. g „ frog, mouse, rat rabbit, dog 

hunted to, naturally occurring allelic variations and mutations of the nucleotide sequences set 
thereto. Ahomologousnv^leotidese^^ 

sequence encoding human NOVX protein. Homologous nucleic acid sequences include those 
nuclac acd sequences that encode conservative amino acid substitutions (see below) in SEQ n> 
NOS:l, 3, 5, 7, 9, 1 1, ,3, ,5, .7, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, as well as a 

^^PossessmgNOWbiologicalactivity.Variousbiologicalactivitiesofm^ 
30 proteins are described below. 
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An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG "start" 
codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or TGA. For the 
purposes of this invention, an ORF may be any part of a coding sequence, with or without a start 
codon, a stop codon, or both. For an ORF to be considered as a good candidate for coding for a 
bona fide cellular protein, a rmnimum size requirement is often set, e.g., a stretch of DNA that 
would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes allows 
for the generation of probes and primers designed for use in identifying and/or cloning NOVX 
homologues in other cell types, e.g. from other tissues, as well as NOVX homologues from other 
vertebrates. The probe/primer typically comprises substantially purified oligonucleotide. The 
oligonucleotide typically comprises a region of nucleotide sequence that hybridizes under 
stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 or 400 consecutive 
sense strand nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
31, 33, 35, and 37; or an anti-sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 
13^ 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37; or of a naturally occurring mutant of SEQ ID 
NOStl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37. 

Probes based on the human NOVX nucleotide sequences can be used to detect transcripts 
or genomic sequences encoding the same or homologous proteins. In various embodiments, the 
probe further comprises a label group attached thereto, e.g. the label group can be a radioisotope, 
a fluorescent compound, an enzyme, or an enzyme co-factor. Such probes can be used as a part of 
a diagnostic test kit for identifying cells or tissues which mis-express an NOVX protein, such as 
by measuring a level of an NOVX-encoding nucleic acid in a sample of cells from a subject e.g., 
detecting NOVX mRNA levels or determining whether a genomic NOVX gene has been mutated 
or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers to 
polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological assay, 
with or without dose dependency. A nucleic acid fragment encoding a "biologically-active 
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portionofNOVycaBbepreparedbykolatingaportonSEQIDNO^l.S.S,?^ 1, , 3 ]5 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, that encodes a polypeptide havh,g anNOVX ' 
buccal activity (the biological activities of the NOVXproteins are described below) 
expressing the encoded portion of NOVX protein (e. g ., by recombinant expression to v,> 0 ) and 
■ assessmg the activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the nucleotide 

sequ=ncesshow„inSEQIDNOS:l,3,5,7,9,n, 1 3, 15, 17, 19,21,23,25,27,29 31 33 35 
and 37 due to degeneracy of the genetic code and thus encode the same NOVX proteins' as that' 

encodedbythenucleotidesequencesshov^inSEQIDNOSil.S.S,?.^]! 13 !5 ]7 19 21 
23, 25, 27, 29, 31, 33, 35, and 37. In another embodiment, an isolated nucleic acid molecule of' 
fte mvention has a nucleotide sequence encoding . protein having an amino acid sequence shown 
" *> «• «• I", .2, 14, ,6, 18, 20, 22, 24, 26, 2 S , 30, 32, 34, 36, and 38 

In.addition to. the human NOVX nucleotide sequences shown in SEQ ED NOS 1 35,9 

I!' IT 21 ' 23 ' 25 - 21 • 2M1 - 35, md * wiu te * ** ^ - ' 

1 w , *- lead to <*««» - «» amino add sequences of me 

NOVX polypeptides may exist within apopulation (, g ., me human population). Such genetic 
polymorphism in the NOVX genes may exist among individuals within a pop„,ation due ,0 
natural aUelic variation. As used herein, the terms "gene" and "recombinant gene" refer to nucleic 
acd molecules comprising an open reading fame (ORF) encoding an NOVX protein, preferably 
a vertebrate NOVX protein. Such natural alleiic variations can typically result in , . 5% variance 
m me nucleotide sequent of the NOVX genes. Any and all such nucleotide variations and 
re^tmgan^oacidpolymorplus^mfteNOVXpolypeptid 

allenc vanation and ma, do no. alter the functional activity of the NOVX polypeptides are 
intended to be within the scope of the invention. 

Moreover, nucleic add molecules encodingNOVXprotems from other species, and thus 
mathaveanucleotideseo^encetlMtdiffersfrommehumanSEQIDNOS l 3 5 7 9 11 13 15 
17, 19, 21, 23, 25, 27, 29, 31 , 33, 35, and 37 are intended ,0 be within the scope of me'invention ' 
Nucletc acd molecules corresponding to natural allelic variants and homologues of tie NOVX 
cDNAs of the invention can be isolated based on their homology to ue human N0VX ^ 



158 



WO 02/059315 



PCT/US01/50076 



acids disclosed herein using the human cDNAs, or a portion thereof, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the invention is 
at least 6 nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
5 molecule comprising the nucleotide sequence of SEQ ID NOS:l ? 3, 5, 7, 9, 11, 13, 15, 17, 19,21, 
23, 25, 27, 29, 31, 33, 35, and 37. In another embodiment, the nucleic acid is at least 10, 25, 50, 
100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 
embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding region. 
As used herein, the term "hybridizes under stringent conditions" is intended to describe conditions 
10 for hybridization and washing under which nucleotide sequences at least 60% homologous to each 
other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other than 
human) or other related sequences {e.g., paralogs) can be obtained by low, moderate or high 
stringency hybridization with all or a portion of the particular human sequence as a probe using 
15 methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions under 

- which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no other 

- sequences. Stringent conditions are sequence-dependent and will be different in different 
circumstances. Longer sequences hybridize specifically at higher temperatures than shorter 

20 sequences. Generally, stringent conditions are selected to be about 5 °C lower than the thermal 
melting point (Tm) for the specific sequence at a defined ionic strength and pH. The Tm is the 
temperature (under defined ionic strength, pH and nucleic acid concentration) at which 50% of the 
probes complementary to the target sequence hybridize to the target sequence at equilibrium. 
Since the target sequences are generally present at excess, at Tm, 50% of the probes are occupied 

25 at equilibrium. Typically, stringent conditions will be those in which the salt concentration is less 
than about L0 M sodium ion, typically about 0.01 to 1.0 M sodium ion (or other salts) at pH 7.0 
to 8.3 and the temperature is at least about 30°C for short probes, primefs or oligonucleotides 
(e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and oligonucleotides. 
Stringent conditions may also be achieved with the addition of destabilizing agents, such as 

30 formamide. 
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S ^ e * conditions^ 

^efcO,CURRENTPROTO^^ ^ " 

6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65% 70% 75% 

> other. Anon-lirnitingexam^ 

salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 rnM EDTA, 0.02% PVP 0 02% 
ttcoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA at 65°C, followed by one or 
more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated nucleic acid molecule of the 
invention that hybridizes under stringent conditions to the sequences SEQ m NOS-1 35-79 
1 U3. 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, corresponds to a naturally-occurring ' 
nucl eic ^ molecul , ^^.^^^^^^^ 

protein). 

In a secood embodiment, a nucleic acid sequence that is hybridizable to the nucleic acid 
molecule comprising the nucleotide sequence ofSEQH)NOS:l, 3, 5, 7, 9, 1], 13 15 „ 19 21 
23 ,25, 27, 29, 31, 33, 35, and 37, or fiagments, analogs or derivatives thereunder conditions of 
moderatestogencyisprovided. A non-limiting example of moderate stringency hybridization 
condttions are hybridization in 6X SSC, 5X Denhardfs solution, 0.5% SDS and !00 mg/m. 
denatured 1 salmon sperm DNA a. 55°C, Mowed by one or more washes in IX SSC, 0. 1% SDS a, 
37 C. O^^^ofmod^^^^^^^^^^^ 
toe, e. g ., Ausubel, aal . (eds .), 1993 , Current Protocols in Molecular Biology, Join Wiley 
& Sons. NY, and Kriegter, 1990; Gene Transfer and Expression, A Laboratory Manual 
Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
oompnsmg the nucleotide sequences SEQIDNOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23 25 27 
29,31,33,35,and37,orfragmerr i s,analogsorderivativesthereof,under^ ' 
^gency.kprovided. Anon-Hmhing example of low stringency hybridization conditions are 
hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% PVP 

'^rTu ^ BSA ' mg/ml SPOT) DNA - I0% f** ^ 

at 40 C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 7.4) 5 mM EDTA 

and 0.1H SDS a, 50'C. Other conditions of low stringency that may be used are'wel, known in' 
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the art {e.g., as employed for cross-species hybridizations). See, e.g., Ausubel, et aL (eds.), 1993, 
Current Protocols in Molecular Biology, John Wiley & Sons, NY, and Rriegler, 1990, 
Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY; Shilo and 
Weinberg, 1981. Proc Natl Acad Sci USA 78: 6789-6792. 

5 

Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in the 
population, the skilled artisan will further appreciate that changes can be introduced by mutation 
into the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 

10 33, 35, and 37, thereby leading to changes in the amino acid sequences of the encoded NOVX 
proteins, without altering the functional ability of said NOVX proteins. For example, nucleotide 
substitutions leading to amino acid substitutions at "non-essential" amino acid residues can be 
made in the sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
and 38. A "non-essential" amino acid residue is a residue that can be altered from the wild-type 

15 sequences of the NOVX proteins without altering their biological activity, whereas an "essential" 
amino acid residue is required for such biological activity. For example, amino acid residues that 
are conserved among the NOVX proteins of the invention are predicted to be particularly non- 
amenable to alteration. Amino acids for which conservative substitutions can be made are well- 
known within the art. 

20 Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 

proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, and 37 yet retain biological activity. In one embodiment, the 
isolated nucleic acid molecule comprises a nucleotide sequence encoding a protein, wherein the 

25 protein comprises an amino acid sequence at least about 45% homologous to the amino acid 
sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 3*2, 34, 36, and 38. 
Preferably, the protein encoded by the nucleic acid molecule is at least about 60% homologous to 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38; more 
preferably at least about 70% homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 1 8, 20, 22, 24, 

30 26, 28, 30, 32, 34, 36, and 38; still more preferably at least about 80% homologous to SEQ ID 

NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38; even more preferably 
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at least about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, and 38; and most preferably at least about 95% homologous to SEQ ID NOS 2 4 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the protein 
> ofSEQIDNOS:2,4,6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38 can be 
created by introducing one or more nucleotide substitutions, additions or deletions into the 
nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29 31 33 35 
and 37, such that one or more amino acid substitutions, additions or deletions are introduced into ' 
the encoded protein. 

MutaionscanbemtroducedmtoSEQIDNOSil.a.S.T.P.ll.lS.lS.n, 19,21,23,25 
27, 29, 31, 33, 35, and 37 by standard techniques, such as site-directed mutagenesis and ' 
PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at one or 
more predated, nonessential amino acid residues. A "conservative amino add substitution" is 
one m wh.cn the amino acid residue is replaced with anamino acid residue having a similar side 
cham. Fanul.es of amino acid residues having similar side chains have been denned within the 
art These families inch.de amino acids with basic side chains (e.g., lysine, arginine, histidine) 
acd.cs.de chains aspartic acid, glutamic acid), uncharged polar side chains (<r s glycine' 
asparagme, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e g. alanine' 
valme, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), bm-branched side' 
chams (e. g ., threonine, valine, iso.eucine) and aromatic side chains (e. g ., tyrosine, phenylalanine 
tryptophan, histidine). Thus, a predicted non-essential amino acid residue in the NOVX protein 'is 
replaced with another ammo acid residue from the same side chain family. Alternatively in 
another embodiment, mutations can be introduced randomly along all or par. of an NOVX coding 
sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for NOVX 
fc.olog.eal activity to identify mutants that retain activity. Following mutagenesis SEQ ID NOS1 
3, 5, 7, 9, 1 1, u. 15, 17. 19, 21, 23, 25, 27, 29, 3 1, 33, 35, and 37, me encoded protein can be 
expressed by any recombinant technology known in the art and the activity of the protein can be 
determined. 

The relatedness of amino acid families may also be determined based on side chain 
abactions. Substituted amino acids may be fifty conserved "stag., residues or fully conserved 
■weak- residues. The "strong" group of conserved amino acid residues may be any one of the 
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following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, wherein the 
single letter amino acid codes are grouped by those amino acids that may be substituted for each 
other. Likewise, the "weak" group of conserved residues may be any one of the following; CSA, 
ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, VLIM, HFY, wherein the 
5 letters within each group represent the single letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (z) the ability to form 
proteinrprotein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (it) complex formation between a mutant NOVX protein and 
an NOVX ligand; or (Hi) the ability of a mutant NOVX protein to bind to an intracellular target 
10 protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

15 Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 

are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 

I sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or 

■ * %i " 

fragments, analogs or derivatives thereof An "antisense" nucleic acid comprises a nucleotide 
sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., complementary 

20 to the coding strand of a double-stranded cDNA molecule or complementary to an mRNA 
sequence). In specific aspects, antisense nucleic acid molecules are provided that comprise a 
sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire 
NOVX coding strand, or to only a portion thereof Nucleic acid molecules encoding fragments, 
homologs, derivatives and analogs of an NOVX protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 

25 18, 20, 22, 24, 26, 29, and 31, or antisense nucleic acids complementary to an NOVX nucleic acid 
sequence of SEQ ID NOSrl, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, 
are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" of 
the coding strand of a nucleotide sequence encoding an NOVX protein. The term "coding region" 

30 refers to the region of the nucleotide sequence comprising codons which are translated into amino 
acid residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
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Wodiug region" of fce coding ^ of a ^ ^ ^ novx 

no, translated ,n«o am.no acds (,.,, also referred to as 5' and 3' untranslated regions). 

^^^^dseqaeneesenoodingaeNOVXproteindisclosedherein antisense 
Hoogsteea base ^ ^ ^ ^ ^ ^ ^ ^ 

only a poruon of the coding o, noucoding region of NOV* mRNA. For example, the antisense 
NOWCmRNA. Au anhsense ohgonucieotide can be, forexampje, abou,5, ,0, 15 20 25 30 35 

example, an anttsense n„c,eic acid (, g „ an antisense oligopeptide) can be chemically 
synthesized using naturally-occurring nucleotides or variously modified nucleotides designed to 

^ed between the antisense and sense nucleic acids (,,., phosphorothioate derivatives and 
acndinesubstttuted nucleotides can be used). , 

T mo T 5 ' cu ~- » 

5^xtr; T ydr0Xytoahyl) ^"^nte^ouridine, 
Wboxyn.efty.annnomefl.ymraci,, dihydronracil, befc-D-galactosvlaueosine, inosine 
Ne-tsopentenyJadenine, taetty.guanine, .-methylinosine, 2^efcy lgn anine 

7-nreaylguanine, 5-me%lannnome<hyluraci,, S-ntethoxy.ninoraefltyW-unouracil 
beta-IVmannosyloueosine, S'-memoxycarboxyn^ylumcU, 5-n.ethoxyuracil 

queo me, 2-nnocytos.ne, J-MMM 2-thiouracu, «ai ouracil , S-metty.uracil 
un.cU-S.xyacetic acid molester, uracil-5-oxyacetic acid (v), S-n^-thiouracil ' 

S-P-.nnno-J.N^xynropy!) uracil, (acp3)w, and 2,6-diaminopurine. Ahemativdy, the 
a^ense ^ ^ ta produced biological|y ^ _ ^ 

nucletc ac,d has been subdonen in an antisense orientation RNA transcribed from 
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inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., by 
inhibiting transcription and/or translation). The hybridization can be by conventional nucleotide 
complementarity to form a stable duplex, or, for example, in the case of an antisense nucleic acid 
molecule that binds to DNA duplexes, through specific interactions in the major groove of the 
double helix. An example of a route of administration of antisense nucleic acid molecules of the 
invention includes direct injection at a tissue site. Alternatively, antisense nucleic acid molecules 
can be modified to target selected cells and then administered systemically. For example, for 
systemic administration, antisense molecules can be modified such that they specifically bind to 
receptors or antigens expressed on a selected cell surface (e.g., by linking the antisense nucleic 
acid molecules to peptides or antibodies that bind to cell surface receptors or antigens). The 
antisense nucleic acid molecules can also be delivered to cells using the vectors described herein. 
To achieve sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pol HI promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al, 1 987. Nucl Acids Res. 15: 6625-6641 . 
The antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (See, e.g., 
Inoue, et al 1987. Nucl Acids Res. 15: 6131-6148) or a chimeric RNA-DNA analogue (See, e.g., 
Inoue, et al, 1987. FEBSLett 215: 327-330). 
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Ribozymes and PNA Moieties 

""^acdswhosesugarphosphatebackbonesaremodifiedorderivadzed. These modifications 
• are earned out at leas, ir. par, to enhance the chemical stability of fte modified nucleic acid, such 
to they may be used, for example, as antisense binding nucleic acids in taapeutic applications 

in a subject 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. Ribozymes 
are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
smgle-stranded nucleic acid, such as an mRNA, ,o which they have a complementary region 
Thus, nbozymes (.eg, hammerhead ribozymes as described in Haselhoffand Oerlach 1988 
Nature 334: 585-591) can be used to catalytically cleave NOVX mRNA transcripts ,„ thereby 
mhibi, Nation of NOVX mRNA. A ribozyme having specificity for an NOVX-encoding 
nuc.ee acid can be designed based upon the nucleotide sequence of an NOVX cDNA disclosed 
herein ( £ *., SEQ IDNOS:!, 3, 5, 7, 9, ,1, ,3, ,5, ,7, ,9, 21, 23, 25, 27, 29, 3,, 33, 35, and 37). 
For example, a derivative of a Tetrahynena L-19 1VS RNA can be constructed in which me 
nucleotide sequence of the active site is complementary ,„ me nucleotide sequence ,o be cleaved 
manNOVX-encodingmRNA. See, e.g., U.S. Patent 4,987,071 to Cech, et al. and U S Patent 
5,1 16,742 ,„ Ceeh, e, al. NOVX mRNA can also be used to select a catalytic RNA having a 
specfic nbonuclease activity from a pool of RNA molecules. See, e.g, Bartel e, al 0993> 
Science 261:141 1-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region of the NOVX nucleic acid (e.g., the NOVX promoter 
and/or enhancers) to form triple helical statures that prevent transcription of the NOVX gene in 
target cells. See, e.g., Helene, 1991 . Anticancer Drug Des. 6: 569-84; Helene, e,al 1992 Ann 
N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified a, the base moiety 
*gar moiety orphosphate backbone ,„ improve, e. g ., the stability, hybridization, or solubili^ of 
the molecme. For example, the deoxyribose phosphate backbone of the nucleic acids can be 
modified ,„ generate peptide nudeic acids. See. e.g., Hyrup, !996. BioorgMedChem 4- 
5-23. As used herein, me terms -peptide nucleic acids" or "PNAs" refer to nucleic acid mimics 
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(e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by a pseudopeptide 
backbone and only the four natural nucleobases are retained. Hie neutral backbone of PNAs has 
been shown to allow for specific hybridization to DNA and RNA under conditions of low ionic 
strength. The synthesis of PNA oligomers can be performed using standard solid phase peptide 
5 synthesis protocols as described in Hyrup, et aL, 1996. supra; Perry-O'Keefe, et aL, 1996. Proc. 
Natl Acad Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs of 
1 0 NOVX can also be used, for example, in the analysis of single base pair mutations in a gene (e.g., 
PNA directed PCR clamping; as artificial restriction enzymes when used in combination with 
other enzymes, e.g., Si nucleases (See, Hyrup, et al, I996.supra); or as probes or primers for 
DNA sequence and hybridization (See, Hyrup, et aL, 1996, supra; Perry-O'Keefe, et al s 1996. 
supra). 

■ 15 In another embodiment, PNAs of NOVX can be modified, e.g. , to enhance their stability 

_ ;z or, cellular uptake, by attaching lipophilic or other helper groups to PNA, by the formation of 

^ PNA-DNA chimeras, or by the use of liposomes or other techniques of drug delivery known in 
9 $ the art. For example, PNA-DNA chimeras of NO VX can be generated that may combine the 
advantageous properties of PNA and DNA. Such chimeras allow DNA recognition enzymes 
20 (e.g., RNase H and DNA polymerases) to interact with the DNA portion while the PNA portion 
would provide high binding affinity and specificity. PNA-DNA chimeras can be linked using 
linkers of appropriate lengths selected in terms of base stacking, number of bonds between the 
nucleobases, and orientation (see, Hyrup, et aL, 1996. supra). The synthesis of PNA-DNA 
chimeras can be performed as described in Hyrup, et aL, 1996. supra and Finn, et aL, 1 996. Nucl 
25 Acids Res 24: 3357-3363. For example, a DNA chain can be synthesized on a solid support using 
standard phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5 , -(4-methoxytri1yl)amino-5 , -deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA. .See, e.g., Mag, et al, 1989. Nucl Acid Res 17: 5973-5988. PNA 
monomers are then coupled in a stepwise manner to produce a chimeric molecule with a 5 T PNA 
30 segment and a 3' DNA segment. See, e.g., Finn, et aL, 1 996. supra. Alternatively, chimeric 



167 



WO 02/059315 



PCT/US01/50076 



rrf 9 7 5 T be T^ witha5 ' DNAsegmentanda3 ' pNAse8ment ** «*■ 

et at., 1 975. Bioorg. Med Chem. Lett. 5: 1 1 1 9-1 1 1 24. 

Id other embody, ft, ohgonucleotide may ^ other appmded ^ ^ ^ 

cell membrane („* e.g., Letsinger, et «,/., 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 6553-6556- 

Lemaitre,«o/., l9S7.Proc. Natl. Acad Sci 84- 648 6";?- pr-r r>,.tr ^ x, „, 

^' aa ^' M - M8 - 652 . I> CTPubacatioriNo.WO88/09810)or 
the blood-braia barrier («. e.g., PCT Publication No. WO 89/10134). In addition 

°J~«es can be modified with nation M ffi ered cleavage a g en te Kro,, « 

,0 ™ Z' t 958 " 976) M infercala,ing ** «*• ^ I98S - 5: 

539-549). ^^^^^tpmK^^ lKea ^^^ l ^ aM eg ^ 

pept.de, a hybridization triggered cross-linking agent, a transport agent a hybridization-triggered 
cleavage agent, and the like. 

NOVX Polypeptides 

15 A polypeptide according to the invention includes a polypeptide including the amino acid 

sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS'2 4 6 8 10 12 

SEQ ID NOS:2, 4, 6, 8, ,0, ,2, ,4, ,6, ,8, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38 while still 
encc^ga^tem,,^ 

fragment thereof. . _ «« 

^SeneraJ.anNOVXvarianttopreservesNOVX-likefuncaonme^ 
wbchresidues at a particular position in me sequence have been substituted by other amino acids 

restdues of me parent protein as well as the possibility of deleting one or more residues from the 
parent sequence. Any amino acid substitution, insertion, or deletion is encompassed by the 

mvention. In favorable circumstances, the substitution is a conservative substitution as defined 

above. 

° ae ^ ofme ™ ti °° Plains to 

^rtionsmereof.ordenvatives.fragmene.analogsorhomo.ogsti.ereof. Also provided are 
polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In one 
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embodiment, native NOVX proteins can be isolated from cells or tissue sources by an appropriate 
purification scheme using standard protein purification techniques. In another embodiment, 
NOVX proteins are produced by recombinant DNA techniques. Alternative to recombinant 
expression, an NOVX protein or polypeptide can be synthesized chemically using standard 
5 peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof is 
substantially free of cellular material or other contaminating proteins from the cell or tissue source 
from which the NOVX protein is derived, or substantially free from chemical precursors or other 
chemicals when chemically synthesized. The language "substantially free of cellular material" 

1 0 includes preparations of NOVX proteins in which the protein is separated from cellular 

components of the cells from which it is isolated or recombinantly-produced. In one embodiment, 
the language "substantially free of cellular material" includes preparations of NOVX proteins 
having less than about 30% (by dry weight) of non-NOVX proteins (also referred to herein as a 
"contaminating protein"), more preferably less than about 20% of non-NOVX proteins, still more 

15 preferably less than about 10% of non-NOVX proteins, and most preferably less than about 5% of 
non-NOVX proteins. When the NOVX protein or biologically-active portion thereof is 

v recombinantly-produced, it is also preferably substantially free of culture medium, i.e., culture 
medium represents less than about 20%, more preferably less than about 1 0%, and most 
preferably less than about 5% of the volume of the NOVX protein preparation. 

20 The language "substantially free of chemical precursors or other chemicals" includes 

preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 

25 non-NOVX chemicals, more preferably less than about 20% chemical precursors or non-NOVX 
chemicals, still more preferably less than about 10% chemical precursors or non-NOVX 
chemicals, and most preferably less than about 5% chemical precursors or non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino acid 
sequences sufficiently homologous to or derived from the amino acid sequences of the NOVX 

30 proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, and 38) that include fewer amino acids than the full-length NOVX 
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proteins, and exhibit at least one activity of an NOVX protein. Typically, biologically-active 
portions comprise a domain or motif with at least one activity of the NOVX protein A 
biologically-active portion of anNOVXprotemca.beapolypeptide which is, for example, 10, 
25, 50, 1 00 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other region, 0 f ft, mUD „ 
delete oar, be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID NOS-2 

tf£ H 18> 2 °' 22 ' 24 ' ^ 28 ' 3 °- 32 ' * * *° d 38 - *> <*» the ' ' 
NOVXprotemis SU bstantiaUyhomologoustoSEQlDNOS:2,4,6,8 > ]0,12,14,16,18 20 22 
24, 26, 28, 30, 32, 34, 36, and 38, and retains the functional activity of the protem of SEQ m 
NOS:2, 4, 6, 8, 10, 12, ,4, ,6, .8, 20, 22, 24, 26, 28, 30, 32, 34, 36, m d 38, ye, differs in amino 
acdsequence due to natural allelic variation or mutagenesis, as described indetaii below 
^^k-fce^^Hra^ klJBlhlltC(qiili ; ii-iji4i 
sequence at least about 45% homologous to the amino acid sequence SEQ ID NOS-2 4 6 8 10 
U. H 16, .8, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38, and regains the Agonal ^ 

NOVX proteins of SEQ ID NOS;2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 

ond 38. ' ? 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic acids 
the sequences are aligned for optimal comparison purposes (, f „ gaps can be introduced in the ' 
sequence of a first amino acid or nucleic acid sequence for optimal atignment with a second 
armnoornucldcWdsequence). Tne™^ 

aod or nucleic acid "homology" is equivalent*, amino acid or nucleic acid "identity") 

The nucleic acid sequence homology may be determined as the degree of identity between 
two sequences. The homology may be determined using computer programs known in tire art, 
such as GAP software provided in the GCG program package. See, Needleman and Wunsch, 
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1970. JMol 5/0/ 48: 443-453. Using GCG GAP software with the following settings for nucleic 
acid sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty of 0.3, the 
coding region of the analogous nucleic acid sequences referred to above exhibits a degree of 
identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99%, with the CDS 
5 (encoding) part oftheDNA sequence shown in SEQ ID NOS:l, 3, 5,7,9, 11, 13, 15, 17, 19,21, 
23, 25, 27, 29, 31, 33, 35, and 37. The term "sequence identity" refers to the degree to which two 
polynucleotide or polypeptide sequences are identical on a residue-by-residue basis over a 
particular region of comparison. The term "percentage of sequence identity" is calculated by 
comparing two optimally aligned sequences over that region of comparison, determining the 
10 number of positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case 
of nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (i.e., 
the window size), and multiplying the result by 100 to yield the percentage of sequence identity. 
, ? The term "substantial identity" as used herein denotes a -characteristic of a polynucleotide 
i 1 5 sequence, wherein the polynucleotide comprises a sequence that has at least 80 percent sequence 
identity, preferably at least 85 percent identity and often 90 to 95 percent sequence identity, more 
usually at least 99 percent sequence identity as compared to a reference sequence over a 
comparison region. 

20 Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having an 
amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 

25 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and 38, whereas a "non-NOVX polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to a protein that is not substantially 
homologous to the NOVX protein, e.g., a protein that is different from the NOVX protein and that 
is derived from the same or a different organism. Within an NOVX fusion protein the NOVX 
polypeptide can correspond to all or a portion of an NOVX protein. In one embodiment, an 

30 NOVX fusion protein comprises at least one biologically-active portion of an NOVX protein. In 
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another embodiment, anNOVX fusion protein comprises at Ieast moV^^Oj^h. portions 
of an NOVX protein. In ye, another embodiment, an NOVX Woo protein comprises a, leas, 
threebrologically-activeportionsofanNOVXprotein. Within the fusion protein theterm 
"operatively-linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
polypeptide are fused in-fxame with one another. He non-NOVX polypeptide can be fused to the 
N-temunus or C-terminus of the NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 
NOVX sequences are fused ,„ the C-terminus of the GST (glutothione S-transferase) sequences 
Such fusron proteins can facilitate the purification of recombinant NOVX polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a heterologous 
stgnal sequence at is N-terrninus. In certain host cells (e.g. , mammalian host cells), expression 
and/or secretion of NOVX can be increased through use of a heterologous signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 
protem in which the NOVX sequences are fused to sequences derived from a member of the 
nnmunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention ' 
can be mcorporated into pharmaceutical compositions and administered to a subject to inhibit an 
mteraction between an NOVX ligand and an NOVX proteir, on the surface of a cell, to thereby 
suppress NOVX-mediated signal transduction /„ vm,. The NOVX-immunoglobulin fusion 
protems can be used to affect the bioavailability of an NOVX cognate ligand. Inhibition of the 
NOVX ligand/NOVX interaction may be useful therapeutically for both the treatment of 
prohferative and differentiauve disorders, as well as modulating (e.g. promoting or inhibiting) cell 
survival. Moreover, ^NOVX-immunoglobulin fusion proteins ofthe invention can be used as 
mimunogens to produce anti-NOVX antibodies in a subject, to purify NOVX ligands and in 
screening assays to identify molecules that inhibit the interaction of NOVX with an NOVX 
ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinantDNAtechniques. For example, DNA fragments coding for the different polypeptide 
fences are Ugatedmgemerm-framemaccomancewimconventi^ eg , by 

employing blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to 
prov.de for appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase 
treatment to avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion 
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gene can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence {see, e.g., 
Ausubel, et ah (eds.) Current Protocols in Molecular Biology, John Wiley & Sons, 1992). 
Moreover, many expression vectors are commercially available that already encode a fusion 
moiety (e.g., a GST polypeptide). An NOVX-encoding nucleic acid can be cloned into such an 
expression vector such that the fusion moiety is linked in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (f.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can be 
generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). An 
agonist of the NOVX protein can retain substantially the same, or a subset of, the biological 
activities of the naturally occurring form of the NOVX protein. An antagonist of the NOVX 
protein can inhibit one or more of the activities of the naturally occurring form of the NOVX 
protein by, for example, competitively binding to a downstream or upstream member of a cellular 
signaling cascade which includes the NOVX protein. Thus, specific biological effects can be 
elicited by treatment with a variant of limited function. In one embodiment, treatment of a subject 
with a variant having a subset of the biological activities of the naturally occurring form of the 
protein has fewer side effects in a subject relative to treatment with the naturally occurring form 
of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (z. e„ mimetics) or 
as NOVX antagonists can be identified by screening combinatorial libraries of mutants (e.g., 
truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist activity. In 
one embodiment, a variegated library of NOVX variants is generated by combinatorial 
mutagenesis at the nucleic acid level and is encoded by a variegated gene library. A variegated 
library of NOVX variants can be produced by, for example, enzymatically ligating a mixture of 
synthetic oligonucleotides into gene sequences such that a degenerate set of potential NOVX 
sequences is expressible as individual polypeptides, or alternatively, as a set of larger fusion 
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protons (e. g . , for phage display) containing the set of NOVX sequences theiein There are a 
vanety of methods which can be used to produce libraries of potential NOVX variants from a 
degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be 
performed in an automatic DNA synthesizer, and the synthetic gene then ligated into an 
appropmte expression vector. Use of a degenerate set of genes aUows for the provision, in one 
nuxture of al, of the sequences encoding the desired se, of potential NOVX sequences. Methods 
fr^esizbg degenerate obgonu^^ ^ 
.983. Terayon 39: 3; Itakura, e.al, l9U . Amu . Rev , Biochm 323 . ^ 
S™»ce m. W56- Ite, e,al., mi. NucLAci* Res. U - 477 ^ *• ,984 - 



Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used to 
generate a variegated population of NOVX fragments f or screening and subsequent selection of 

generated by heating a double standed PGR fragment of an NOVX coding sequence whh a 
^^^^^^^^ 

double sfranded DNA, renaming the DNA to form double-stianded DNA tha, car, include 

reformed duplexes by treahnent with S, nuclease, and ligating the rating fragment library into 
m express™ vector. By tins memod, expression Hbraries can be derived which encodes 
N-tenmnal and internal fragments of various sizes of the NOVX proteins 

Various techniques are known in the art for screening gene products of combinatorial 
hbranes made by point mutations or huncation, and for screening cDNA hbraries for gene 
produo.havingase.ectedproperty. Such techniques are adaptable for rapid screening of the 
gene hbranes generated by me combinatorial mufcgenesis of NOVX proteins. The most widely 
used techniques, which are amenable ,„ high throughput ana!ysis, for screening .arge gene 
Hbranes typically include cloning the gene library into replicable expression vectors, Worming 
appropnate ceils with the resulting library of vectors, and expressing the combinatorial genes 
under conditions in which detection of a desired activity facilitates isolation of the vector 
encoding the gene whose product was detected. Recursive ensemUe muutgenesis (REM), a new 
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technique that enhances the frequency of functional mutants in the libraries, can be used in 
combination with the screening assays to identify NOVX variants. See, e.g., Arkin and Yourvan, 
1992. Proc. Natl. Acad Set USA 89: 781 1-7815; Delgrave, et a/., 1993. Protein Engineering 
6:327-331. 

5 

Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of NOVX 
proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 

10 an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, F a b' and F^ 
fragments, and an F a b expression library. In general, an antibody molecule obtained from humans 
relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another by the 
nature of the heavy chain present in the molecule. Certain classes have subclasses as well, such as 

15 IgGj, IgG2> and others. Furthermore, in humans, the light chain may be a kappa chain or a lambda 
chain. Reference herein to antibodies includes a reference to all such classes, subclasses and 
types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an antigen, 
or a portion or fragment thereof, and additionally can be used as an immunogen to generate 

20 antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal and 
monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence of 
the full length protein and encompasses an epitope thereof such that an antibody raised against the 

25 peptide forms a specific immune complex with the full length protein or with any fragment that 
contains the epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, 
or at least 1 5 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid 
residues. Preferred epitopes encompassed by the antigenic peptide are regions of the protein that 
are located on its surface; commonly these are hydrophilic regions. 

30 In certain embodiments of the invention, at least one epitope encompassed by the 

antigenic peptide is a region of NOVX-related protein that is located on the surface of the protein, 
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**, a hydrophilic region. A hydrophobic^ analysis of the human NOVX-related protein 
sequence will indicate which regions of a NOVX-related protein are particularly hydrophilic and 
therefore, are likely to encode surface residues useful for targeting antibody production As a 
means for targeting antibody production, hydropathy plots showmg regions of hydrophilicity and 
hydrophobicity may be generated by any method well known in the art, including, for example 
the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier transformation ' 
See, e.g., Hopp and Woods, 1981, Proc. Nat Acad. Sci. USA 78: 3824-3828; Kyte and Doolittle 
1982, J. Mol. Biol. 157: 105-142, each of which is incorporated herein by reference in its entirety 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog thereof 
may be utilized as an immunogen in the generation of antibodies that immunospecifically bind 
these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1 988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor NY 
incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e g rabbit 
goat, mouse or other mammal) may be immunized by one or more injections with the native ' 
protean, a synthetic variant thereof, or a derivative of the foregoing. An appropriate immunogenic 
preparation can contain, for example, the naturally occurring immunogenic protein, a chemically 
synthesized polypeptide representing the immunogenic protein, or a recombinant* expressed 
unmunogenic protein. Furthermore, the protein may be conjugated to a second protein known to 
be immunogenic in the mammal being immunized. Examples of such immunogenic proteins 
include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin 
and soybean trypsin inhibitor. The preparation can further include an adjuvant Various adjuvants 
used to increase the immunological response include, but are not limited to, Freund's (complete 
and incomplete), mineral gels (e.g., aluminum hydroxide), surface active substances (e g 
lysolecithin, pluronic polyols, polygons, peptides, oil emulsions, dinitrophenol, etc.), adjuvants 
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usable in humans such as Bacille Calmette-Guerin and Corynebacterium parvum, or similar 
immunostimulatory agents. Additional examples of adjuvants which can be employed include 
MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
5 isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the target 
of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to purify 
the immune specific antibody by immunoaffmity chromatography. Purification of 
10 immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 

1 5 antibody molecule consisting of a unique light chain gene product and a unique heavy chain gene 
product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
binding site capable of immunoreacting with a particular epitope of the antigen characterized by a 
unique binding affinity for it 

20 Monoclonal antibodies can be prepared using hybridoma methods, such as those described 

by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, hamster, or 
other appropriate host animal, is typically immunized with an immunizing agent to elicit 
lymphocytes that produce or are capable of producing antibodies that will specifically bind to the 
immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

25 The immunizing agent will typically include the protein antigen, a fragment thereof or a 

fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human 
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 

30 Antibodies: Principles and Practice, Academic Press, (1986) pp. 59-103). Immortalized cell 

lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 
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human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
mhibit the growth or survival of the unfused, immortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT) the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and ' 
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego 
California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications, Marcel Dekker, Inc., New York (1987) 
pp. 51-63). ' V ; 

The culture medium in which the hybridoma cells are cultured can then be assayed for the 

presence of monoclonal antibodies directed against the antigen. Preferably, the binding 

specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 

enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

art The binding affinity of the monoclonal antibody can, for example, be determined by the 

Scatchard analysis of Munson and PoKxd, Anal. Biochem., 107:220 (1980). Preferably 

antibodies having a high degree of specificity and a high bmdmg afBmty for the target antigen are 
isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures such as 
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for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, 
or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as those 
described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
5 invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 

1 0 myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,8 1 6,567; Morrison, Nature 368, 
812-13 (1 994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 

1 5 coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

polypeptide can be substituted for the constant domains of an antibody of the invention, or can be 
substituted for the variable domains of one antigen-combining site of an antibody of the invention 
to create a chimeric bivalent antibody. 

Humanized Antibodies 

20 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab f )2 or other antigen- 

25 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al, 
Nature, 321 :522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239: 1 534-1 536 (1988)), by substituting rodent CDRs or CDR sequences for the 

30 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
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non-human residues. Humanized antibodies can also comprise residues which are found neither 
m the recipient antibody nor in tie imported CDR or framework sequences. In general the 
humamzed antibody win comprise substantiajly all of at leas, one, and typically t„ 0 variable 
domains, in which all or substantially aH of the CDR regions correspond to those of 1 non-human 
5 immunoglobulin and all or substantially all of the framework regions are those of a human 
■mmunoglobulin consensus sequence. The humanized antibody optimally also will comprise* 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
.mmunoglobulin (Jones et al., 1986; Riechmann et a.., 1988; and Presta, Curr. Op. Siruct Biol 
2:593-596(1992)). ' 

10 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of bom the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybndoma technique (see Kozbor, e. al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Am30D.ES and Cancer Therapy, Alan R. Uss, Inc., pp. 77-96). Human monoclonal antibodies 
maybe utilized inthe practice ofthe present invention and may be produced by using human 
hybndomas (see Cote, e, al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by Worming 
human B-cells with Epstein Barr Virus in vim, (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, including 
phagedrspla y hbraries(Hoogenl M omandWinto,^M,;.« i( ,i,227:381 (1991)- Marks etal J. 
MoL Biol, 222:581 (1991)). Similarly, human antibodies can bemade by introducing human" ' 
nnmunoglobulin loci into transgenic animals, e.g., mice in which the endogenous 
nnmunog.obulm genes have been partially or completely inactivated. Upon challenge, human 
antibody production is observed, which closely resembles that seen in humans in all respects 
mcludrng gene rearrangement, assembly, and antibody repertoire. This approach is described, for 
example, in U.S. PatentNo, 5,545,807; 5,545,806; 5,569,825; 5.625.J26; 5,633,425; 5,661 016 
and m Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. (Nature 368 856-859 ' 
(1994)); Morrison (Natore 368, 812-13 (1994)); Fishwild et al,(^ e Bioiechnoiogy .4 845- 
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51 (1996)); Neuberger {Nature Biotechnology 14, 826 (1996)); and Lonberg and Huszar {Intern, 
Rev. Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
5 antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 
have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 

10 provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The preferred 
embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ as disclosed 
in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells which 
secrete fully human immunoglobulins. The antibodies can be obtained directly from the animal 

15 after immunization with an immunogen of interest, as, for example, a preparation of a polyclonal 
antibody, or alternatively from immortalized B cells derived from the animal, such as hybridomas 
producing monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with 
human variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv molecules. 

20 An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least, 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 

25 the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a nucleotide 

30 sequence encoding a heavy chain into one mammalian host cell in culture, introducing an 
expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an imrnunogen, and a correlative method for selecting an antibody that binds 
immunospecificaUy to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F ab expression libraries (see e.g., Huse, 
et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of monoclonal fJ 
fragments with the desired specificity for a protein or derivatives, fragments, analogs or homologs 
thereof. Antibody fragments that contain the idiotypes to a protein antigen may be produced by 
techniques known in the art including, but not limited to: (i) an F w fragment produced by 
pepsin digestion of an antibody molecule; (ii) an F* fragment generated by reducing the disulfide 
bridges of an F m2 fragment; (iii) an F^ fragment generated by the treatment of the antibody 
molecule with papain and a reducing agent and (iv) F v fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a ceU-surface protein or receptor or receptor subunit 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chanVlight-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture of ten different antibody molecules, of which only one has the correct bispecific 
structure. The purification of the correct molecule is usually accomplished by affinity 



182 



WO 02/059315 



PCT/US01/50076 



chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et aL, 1991 EMBO J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
5 preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 

10 host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., Methods in Enzymology, 121:210 (1986). 

According to another approach described in WO 96/2701 1 , the interface between a pair of 
antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. Hie preferred interface comprises at least a part of the 

15 CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 

20 increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 

25 wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 

fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to stabilize 
vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments generated are 
then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then 
reconverted to the Fab' -thiol by reduction with mercaptoethylamine and is mixed with an 

30 equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The 

bispecific antibodies produced can be used as agents for the selective immobilization of enzymes. 
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Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al, J. Exp. Med 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab'>2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexposing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from " 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can also 
be utilized for the production of antibody homodimers. The "diabody" technology described by 
Hollinger et aL, Proc. Natl. Acad Sci. USA 90:6444-6448 (1993) has provided an alternative 
mechanism for making bispecific antibody fragments. The fragments comprise a heavy-chain 
variable domain (V H ) connected to a light-chain variable domain (V L ) by a linker which is too 
short to allow pairing between the two domains on the same chain. Accordingly, the V H and V L 
domains of one fragment are forced to pair with the complementary V L and V H domains of 
another fragment, thereby forming two antigen-binding sites. Another strategy for making 
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been reported. 
See, Gruber et al., J. Immunol. 1 52:5368 (1 994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1 991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 
immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FeyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as. to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 



184 



WO 02/059315 



PCT/US01/50076 



possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

Heteroconjugate Antibodies 

5 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 
10 protein chemistry, including those involving crosslinking agents. For example, immunotoxins can 
be constructed using a disulfide exchange reaction or by forming a thioether bond. Examples of 
suitable reagents for this purpose include iminothiolate and methyl-4-mercaptobutyrimidate and 
thdse disclosed, for example, in U.S. Patent No. 4,676,980. 

Effector Function Engineering 

15 It can be desirable to modify the antibody of the invention with respect to effector 

function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, 
cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide 
bond formation in this region. The homodimeric antibody thus generated can have improved 
internalization capability and/or increased complement-mediated cell killing and antibody- 

20 dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med, 176: 1 191-1 195 (1992) 
and Shopes, J. Immunol, 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff et 
al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has 
dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. See 

25 Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
30 radioconjugate). 
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Chemotherapeutic agents usefol in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites 
5 fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPH, and P AP-S), 

momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin, 
restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of radionuclides are 
available for the production of radioconjugated antibodies. Examples include 2 12 Bi ,31 I ,3, I n 
^and 18 ^. . . ' ' \ 

10 Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 

protein-coupling agents such as N-succiniriu^yl-3K2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 
active esters (such as disucciiiimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis- 
15 (p-diazoniumbenzoyl)-e%lene(Hamine), diisocyanates (such as tolyene 2,6.diisocyanate), and 
bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a ricin 
immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). Carbon- 
14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is 
an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
20 WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such streptavidin) 
for utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to 
the patient, followed by removal of unbound conjugate from the circulation using a clearing agent 
and then administration of a "ligand" (e.g., avidin) that is in turn conjugated to a cytotoxic agent 

25 In one embodiment, methods for the screening of antibodies that possess the desired 

specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and other 
immunologically-mediated techniques known within the art. In a specific embodiment, selection 
of antibodies that are specific to a particular domain of an NOVX protein is facilitated by 
generation of hybridomas that bind to the fragment of an NOVX protein possessing such a 

JO domain. Thus, antibodies lhat are specific for a desired domain within an NOVX protein, or 
derivatives, fragments, analogs or homologs thereof, are also provided herein. 
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Anti-NOVX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for use in 
imaging the protein, and the like). In a given embodiment, antibodies for NOVX proteins, or 
5 derivatives, fragments, analogs or homologs thereof, that contain the antibody derived binding 
domain, are utilized as pharmacologically-active compounds (hereinafter "Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. An 
anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from cells and 

10 of recombinant y-produced NOVX polypeptide expressed in host cells. Moreover, an anti-NOVX 
antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell supernatant) in 
order to evaluate the abundance and pattern of expression of the NOVX protein. Anti-NOVX 
antibodies can be used diagnostically to monitor protein levels in tissue as part of a clinical testing 
procedure, e.g., to, for example, determine the efficacy of a given treatment regimen. Detection 

15 can be facilitated by coupling (i.e., physically linking) the antibody to a detectable substance. 
Examples of detectable substances include various enzymes, prosthetic groups, fluorescent 
materials, luminescent materials, bioluminescent materials, and radioactive materials. Examples 
of suitable enzymes include horseradish peroxidase, alkaline phosphatase, P-galactosidase, or 
acetylcholinesterase; examples of suitable prosthetic group complexes include streptavidin/biotin 

20 and avidin/biotin; examples of suitable fluorescent materials include umbelliferone, fluorescein, 
fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or 
phycoerythrin; an example of a luminescent material includes luminol; examples of 
bioluminescent materials include luciferase, Iuciferin, and aequorin, and examples of suitable 
radioactive material include 125 1, 131 1, 35 S or 3 H. 

25 

NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 

containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 

homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable of 

30 transporting another nucleic acid to which it has been linked. One type of vector is a "plasmid", 

which refers to a circular double stranded DNA loop into which additional DNA segments can be 
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hgated. Another type of vector is a viral vector, wherein additional DNA segments can be ligated 
into the viral genome. Certain vectors are capable of autonomous replication in a host cell into 
which they are introduced (e.g., bacterial vectors having a bacterial origin of replication and 
episomal mammalian vectors). Other vectors (e.g., non-episomal mammalian vectors) are 
integrated into the genome of a host cell upon introduction into the host cell, and thereby are 
replicated along with the host genome. Moreover, certain vectors are capable of directing the 
expression of genes to which they are operatively-linked. Such vectors are referred to herein as 
"expression vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can be used 
interchangeably as the plasmid is the most commonly used form of vector. However the ' 
invention is intended to include such other forms of expression vectors, such as viral vectors (e g. 
rephcation defective retroviruses, adenoviruses and adeno-associated viruses), which serve 
equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that the 
recombinant expression vectors include one or more regulatory sequences, selected on the basis of 
the host cells to be used for expression, that is operatively-linked to the nucleic acid sequence to 
be expressed. Within a recombinant expression vector, "operably-linked" is intended to mean that 
the nucleotide sequence of interest is linked to the regulatory sequence(s) in a manner that allows 
for expression of the nucleotide sequence (e.g., in an in vitro transcriptionAranslation system or in 
a host cell when the vector is introduced into the host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
describe^ for example, in Goeddel, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include those that direct 
constitutive expression of a nucleotide sequence in many types of host cell and those that direct 
expression of the nucleotide sequence only in certain host cells (e.g., tissue-specific regulatory 
sequences). It will be appreciated by those skilled in the art that the design of the expression 
vector can depend on such factors as the choice of the host cell to be transformed, the level of 
expressionofproteindesired.etc. The expression vectors of the invention can be introduced into 
host cells to thereby produce proteins or peptides, includmg fusion proteins or peptides, encoded 
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by nucleic acids as described herein (e.g., NOVX proteins, mutant forms of NOVX proteins, 
fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
5 expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 1 85, Academic Press, San Diego, 
. Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and translated 
in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

1 0 Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 

vectors containing constitutive or inducible promoters directing the expression of either fusion or 
non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded therein, 
usually to the amino terminus of the recombinant protein. Such fusion vectors typically serve 
three purposes: (/) to increase expression of recombinant protein; (if) to increase the solubility of 

15 the recombinant protein; and (Hi) to aid in the purification of the recombinant protein by acting as 
a ligand in affinity purification. Often, in fusion expression vectors, a proteolytic cleavage site is 
introduced at the junction of the fusion moiety and the recombinant protein to enable separation of 
therecombinant protein from the fusion moiety subsequent to purification of the fusion protein. 
Such enzymes, and their cognate recognition sequences, include Factor Xa, thrombin and 

20 enterokinase. Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith 
and Johnson, 1988. Gene 67: 31-40), pMAL (New England Biolabs, Beverly, Mass.) and pRIT5 
(Pharmacia, Piscataway, N. J.) that fuse glutathione S-transferase (GST), maltose E binding 
protein, or protein A, respectively, to the target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 

25 (Amrannef a/., (1988) Gene 69:301-315) andpET lid (Studier et al 9 Gene EXPRESSION 

Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 185, 

30 Academic Press, San Diego, Calif. (1990) 1 1 9-128. Another strategy is to alter the nucleic acid 
sequence of the nucleic acid to be inserted into an expression vector so that the individual codons 
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for each amino acid are those preferentially utilized in E coli {see, e.g., Wada, et al, 1 992 Nucl 
Acids Res. 20: 21 11-2118). Such alteration of nucleic acid sequences of the invention can be 
carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerhisae include pYepSecl (Baldari, 
et al, mi. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 933-943) 
PJRY88 (Schultz etal, 1987. Gene 54: 1 13-123), P YES2 (Invitrogen Corporation, San Diego, 
Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells {e.g., SF9 
cells) include the pAc series (Smith, et al, 1983. Mol. Cell Biol 3: 2156-2165) and the P VL 
series (Lucklow and Summers, 1 989. Virology 1 70: 3 1 -39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors include 
PCDM8 (Seed, 1987. Nature 329: 840) and P MT2PC (Kaufman, et al, 1987. EMBOJ. 6: 
187-195). When used in mammalian cells, the expression vector's control functions are often 
provided by viral regulatory elements. For example, commonly used promoters are derived from 
polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable expression 
systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of Sambrook, et 
al, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in aparticular cell type {e.g., tissue-specific 
regulatory elements are used to express the nucleic acid). Tissue-specific regulatory elements are 
known in the art. Non-limiting examples of suitable tissue-specific promoters include the 
albumin promoter (liver-specific; Pinkert, etal, 1987. Genes Dev. 1: 268-277), lymphoid-specific 
promoters (Calame and Eaton, 1988. Adv. Immunol 43: 235-275), in particulafpromoters of T 
cell receptors (Winoto and Baltimore, 1989. EMBO J. 8: 729-733) and immunoglobulins (Banerji 
et al, 1983. Cell 33: 729-740; Queen and Baltimore, 19,83. Cell 33: 741-748), neuron-specific 
promoters {e.g., the neurofilament promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad Set USA 
86: 5473-5477), pancreas-specific promoters (Edlund, et ah, 1985. Science 230: 912-916), and 
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mammary gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and 
European Application Publication No. 264,1 66). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) and 
the D-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 
5 The invention further provides a recombinant expression vector comprising a DNA 

molecule of the invention cloned into the expression vector in an antisense orientation. That is, 
the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows for 
expression (by transcription of the DNA molecule) of an RN A molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the antisense 

10 orientation can be chosen that direct the continuous expression of the antisense RNA molecule in 
a variety of cell types, for instance viral promoters and/or enhancers, or regulatory sequences can 
be chosen that direct constitutive, tissue specific or cell type specific expression of antisense 
RNA. The antisense expression vector can be in the form of a recombinant plasmid, phagemid or 
attenuated virus in which antisense nucleic acids are produced under the control of a high 

15 efficiency regulatory region, the activity of which can be determined by the cell type into which 
the vector is introduced. For a discussion of the regulation of gene expression using antisense 
genes see, e.g., Weintraub, et ah, "Antisense RNA as a molecular tool for genetic analysis," 
Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant expression 

20 vector of the invention has been introduced. The terms "host cell" and "recombinant host cell" are 
used interchangeably herein. It is understood that such terms refer not only to the particular 
subject cell but also to the progeny or potential progeny of such a cell. Because certain 
modifications may occur in succeeding generations due to either mutation or environmental 
influences, such progeny may not, in fact, be identical to the parent cell, but are still included 

25 within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can be 
expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as Chinese 
hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to those skilled in 
the art. 

30 Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 

transformation or transfection techniques. As used herein, the terms "transformation" and 

191 



WO 02/059315 



PCT/US01/50076 



"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium chloride 
co-precipitation, DEAE-dextran-mediated transfection, lipofection, or electroporation. Suitable 
methods for transforming or transfecting host cells can be found in Sambrook, et al. (Molecular 
Cloning: A Laboratory Manual. 2nd ed. Cold Spring Harbor Laboratory, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate the 
foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the host 
cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding NOVX or 
can be introduced on a separate vector. Cells stably transfected with the introduced nucleic acid 
can be identified by drug selection (e.g., cells that have incorporated the selectable marker gene 
will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can be 
used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention. In one embodiment, 
Ihe method comprises culturing the host cell of invention (into which a recombinant expression 
vector encoding NOVX protein has been introduced) in a suitable medium such that NOVX 
protein is produced. In another embodiment, the method further comprises isolating NOVX 
protein from the medium or the host cell. 



Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic animals. 
For example, in one embodiment, a host cell of the invention is a fertilized oocyte or an 
embryonic stem cell into which NOVX protein-coding sequences have been introduced. Such host 
cells can then be used to create non-human transgenic animals in which exogenous NOVX 
sequences have been introduced into their genome or homologous recombinant animals in which 



192 



WO 02/059315 



PCTAJS01/50076 



endogenous NOVX sequences have been altered. Such animals are useful for studying the 
function and/or activity of NOVX protein and for identifying and/or evaluating modulators of 
NOVX protein activity. As used herein, a "transgenic animal 11 is a non-human animal, preferably 
a mammal, more preferably a rodent such as a rat or mouse, in v/hich one or more of the cells of 
5 the animal includes a transgene. Other examples of transgenic animals include non-human 
primates, sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA 
that is integrated into the genome of a cell from which a transgenic animal develops and that 
remains in the genome of the mature animal, thereby directing the expression of an encoded gene 
product in one or more cell types or tissues of the transgenic animal. As used herein, a 

10 "homologous' recombinant animal" is a non-human animal, preferably a mammal, more preferably 
a mouse, in which an endogenous NOVX gene has been altered by homologous recombination 
between the endogenous gene and an exogenous DNA molecule introduced into a cell of the 
animal, e.g., an embryonic cell of the animal, prior to development of the animal. 

.. ... . A transgenic animal of the invention can be created by introducing NOVX-encoding 

15 nucleic acid into the male pronuclei of a fertilized oocyte (e.g. , by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
3 1 , 33, 35, and 37 can be introduced as a transgene into the genome of a non-human animal. 
Alternatively, a non-human homologue of the human NOVX gene, such as a mouse NOVX gene, 

20 can be isolated based on hybridization to the human NOVX cDNA (described further supra) and 
used as a transgene. Intronic sequences and polyadenylation signals can also be included in the 
transgene to increase the efficiency of expression of the transgene, A tissue-specific regulatory 
sequence(s) can be operably-linked to the NOVX transgene to direct expression of NOVX protein 
to particular cells. Methods for generating transgenic animals via embryo manipulation and 

25 microinjection, particularly animals such as mice, have become conventional in the art and are 
described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191; and Hogan, 
1 986. In: Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N. Y. Similar methods are used for production of other transgenic animals. A 
transgenic founder animal can be identified based upon the presence of the NOVX transgene in its 

30 genome and/or expression of NOVX mRNA in tissues or cells of the animals. A transgenic 
founder animal can then be used to breed additional animals carrying the transgene. Moreover, 
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transgenic animals carrying a transgene-encoding NOVX protein can further be bred to other 
transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at least a 
portion of an NOVX gene into which a deletion, addition or substitution has been introduced to 
thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can be a human gene 
(e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 
37), but more preferably, is a non-human homologue of a human NOVX gene. For example, a 
mousehomologueofhumanNOVXgeneofSEQIDNOS:l,3,5, 7, 9, 11, 13, 15, 17, 19,21,23, 
25, 27, 29, 31, 33, 35, and 37 can be used to construct a homologous recombination vector 
suitable for altering an endogenous NOVX gene in the mouse genome. In one embodiment, the 
vector is designed such that, upon homologous recombination, the endogenous NOVX gene is 
functionally disrupted (i. e., no longer encodes a functional protein; also referred to as a "knock 
out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, the 
endogenous NOVX gene is mutated or otherwise altered but still encodes functional protein (e.g., 
the upstream regulatory region can be altered to thereby alter the expression of the endogenous 
NOVX protein). In the homologous recombination vector, the altered portion of the NOVX gene 
is flanked at its 5*- and 3*-tenriini by additional nucleic acid of the NOVX gene to allow for 
homologous recombination to occur between the exogenous NOVX gene carried by the vector 
and an endogenous NOVX gene in an embryonic stem cell. The additional flanking NOVX 
nucleic acid is of sufficient length for successful homologous recombination with the endogenous 
gene. Typically, several Mlobases of flanking DNA (both at the 5'- and 34ermini) are included in 
the vector. See, e.g., Thomas, et ah, 1987. Cell 51 : 503 for a description of homologous 
recombination vectors. The vector is ten introduced into an embryonic stem cell line (e.g., by 
electroporation) and cells in which the introduced NOVX gene has homologously-recombined 
with the endogenous NOVX gene are selected. See, e.g., Li, et ah, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to form 
aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and Embryonic Stem 
Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 113-152. A chimeric embryo 
can then be implanted into a suitable pseudopregnant female foster animal and the embryo 
brought to term. Progeny harboring the homologously-recombined DNA in their germ cells can 
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be used to breed animals in which all cells of the animal contain the homologously-recombined 
DNA by germline transmission of the transgene. Methods for constructing homologous 
recombination vectors and homologous recombinant animals are described further in Bradley, 
1991. Curr. Opin. Biotechnol 2: 823-829; PCT International Publication Nos.: WO 90/1 1354; 
5 WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humahs animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI. For a description of the cre/loxP 
recombinase system, See, e.g., Lakso, et aL, 1992. Proa Natl Acad Set USA 89: 6232-6236. 

1 0 Another example of a recombinase system is the FLP recombinase system of Saccharomyces 
cerevisiae. See t O'Gorman, et al, 1991. Science 251:1351-1355. If a cre/loxP recombinase 
system is used to regulate expression of the transgene, animals containing transgenes encoding 
both the Cre recombinase and a selected protein are required. Such animals can be provided 
through the construction of "double" transgenic animals, e.g. , by mating two transgenic animals, 

15 one containing a transgene encoding a selected protein and the other containing a transgene 
encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
- according to the methods described in Wilmtit, <?f a/., 1997. Nature 385: 810-813. In brief, a cell 
(e.g.^a somatic cell) from the transgenic animal can be isolated and induced to exit the growth 

20 cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of electrical 
pulses, to an enucleated oocyte from an animal of the same species from which the quiescent cell 
is isolated. The reconstructed oocyte is then cultured such that it develops to morula or blastocyte . 
and then transferred to pseudopregnant female foster animal. The offspring borne of this female 
foster animal will be a clone of the animal from which the cell {e.g., Hit somatic cell) is isolated. 

25 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
30 administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
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antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically acceptable 
carrier" is intended to include any and all solvents, dispersion media, coatings, antibacterial and 
antifungal agents, isotonic and absorption delaying agents, and the like, compatible with 
pharmaceutical administration. Suitable carriers are described in the most recent edition of 
Remington's Pharmaceutical Sciences, a standard reference text in the field, which is incorporated 
herein by reference. Preferred examples of such carriers or diluents include, but are not limited 
to, water, saline, finger's solutions, dextrose solution, and 5% human serum albumin. Liposomes 
and non-aqueous vehicles such as fixed oils may also be used. The use of such media and agents 
for pharmaceutically active substances is well known in the art. Except insofar as any 
conventional media or agent is incompatible with the active compound^ use thereof in the 
compositions is contemplated. Supplementary active compounds can also be incorporated into 
the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, e.g., 
intravenous, intradermal, subcutaneous, oral {e.g., inhalation), transdermal (j.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile diluent 
such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene 
glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens; 
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as 
emylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, and 
agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be adjusted 
with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral preparation 
can be enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions 
(where water soluble) or dispersions and sterile powders for the extemporaneous preparation of 
sterile injectable solutions or dispersion. For intravenous administration, suitable carriers include 
physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N.J.) or phosphate 
buffered saline (PBS). In all cases, the composition must be sterile and should be fluid to the 
extent that easy syringeability exists. It must be stable under the conditions of manufacture and 
storage and must be preserved against the contaminating action of microorganisms such as 
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bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example, 
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyethylene glycol, 
and the like), and suitable mixtures thereof. The proper fluidity can be maintained, for example, 
by the use of a coating such as lecithin, by the maintenance of the required particle size in the case 
5 of dispersion and by the use of surfactants. Prevention of the action of microorganisms can be 
achieved by various antibacterial and antifungal agents, for example, parabens, chlorobutanol, 
phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to include 
isotonic agents, for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in 
the composition. Prolonged absorption of the injectable compositions can be brought about by 

10 including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., an 
NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent with one 
or a combination of ingredients enumerated above, as required, followed by filtered sterilization. 

15 Generally, dispersions are prepared by incorporating the active compound into a sterile vehicle 
that contains a basic dispersion medium and the required other ingredients from those enumerated 
above. In the case of sterile powders for the preparation of sterile injectable solutions, methods of 
preparation are vacuum drying and freeze-drying that yields a powder of the active ingredient plus 
any additional desired ingredient from a previously sterile-filtered solution thereof. 

20 Oral compositions generally include an inert diluent or an edible carrier. They can be 

enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form of 
tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier for use 
as a mouthwash, wherein the compound in the fluid carrier is applied orally and swished and 

25 expectorated or swallowed. Pharmaceutically compatible binding agents, and/or adjuvant 

materials can be included as part of the composition. The tablets, pills, capsules, troches and the 
like can contain any of the following ingredients, or compounds of a similar nature: a binder such 
as macrocrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a 
disintegrating agent such as alginic acid, Primogel, or com starch; a lubricant such as magnesium 

30 stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose 
or saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring. 
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For administration by inhalation, the compounds are delivered in the form of an aerosol 
spray from pressured container or dispenser which contains a suitable propellant, e.g., a gas such 
- as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated 
are used in the formulation. Such penetrants are generally known in the art, and include, for 
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives. 
Transmucosal administration can be accomplished through the use of nasal sprays or 
suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with conventional 
suppository bases such as cocoa butter and other glycerides) or retention enemas for rectal 
delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect the 
compound against rapid elimination from the body, such as a controlled release formulation, 
including implants and microencapsulated delivery systems. Biodegradable, biocompatible 
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, 
polyorthoesters, and polylactic acid. Methods for preparation of such formulations will be 
apparent to those skilled in the art. The materials can also be obtained commercially from Alza 
Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions (including liposomes 
targeted to infected cells with monoclonal antibodies to viral antigens) can also be used as 
pharmaceutically acceptable carriers. These can be prepared according to methods known to 
those skilled in the art, for example, as described in U.S. Patent No. 4,522,81 1 . 

It is especially advantageous to formulate oral or parenteral compositions in dosage unit 
form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers 
to physically discrete units suited as unitary dosages for the subject to be treated; each unit 
containing a predetermined quantity of active compound calculated to produce the desired 
therapeutic effect in association with the required pharmaceutical carrier! The specification for 
the dosage unit forms of the invention are dictated by and directly dependent on the unique 
characteristics of the active compound and the particular therapeutic effect to be achieved, and the 
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limitations inherent in the art of compounding such an active compound for the treatment of 
individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as gene 
therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, intravenous 
5 injection, local administration {see, e.g., U.S. Patent No. 5,328,470) or by stereotactic injection 
(see, e.g., Chen, et al, 1994. Proc. Natl Acad Set USA 91: 3054-3057). The pharmaceutical 
preparation of the gene therapy vector can include the gene therapy vector in an acceptable 
diluent, or can comprise a slow release matrix in which the gene delivery vehicle is imbedded. 
Alternatively, where the complete gene delivery vector can be produced intact from recombinant 
1 0 cells, e.g. , retroviral vectors, the pharmaceutical preparation can include one or more cells that 
produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 



15 Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX protein 
(e.g., via a recombinant expression vector in a host cell in gene therapy applications), to detect 
NOVX mRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, and to 
modulate NOVX activity, as described further, below. In addition, the NOVX proteins can be 

20 used to screen drugs or compounds that modulate the NOVX protein activity or expression as well 
as to treat disorders characterized by insufficient or excessive production of NOVX protein or 
production of NOVX protein forms that have decreased or aberrant activity compared to NOVX 
wild-type protein (e.g.; diabetes (regulates insulin release); obesity (binds and transport lipids); 
metabolic disturbances associated with obesity, the metabolic syndrome X as well as anorexia 

25 and wasting disorders associated with chronic diseases and various cancers, and infectious 
disease(possesses anti-microbial activity) and the various dyslipidemias. In addition, the 
anti-NOVX antibodies of the invention can be used to detect and isolate NOVX proteins and 
modulate NOVX activity. In yet a further aspect, the invention can be used in methods to 
influence appetite, absorption of nutrients and the disposition of metabolic substrates in both a 

30 positive and negative fashion. 
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The invention further pertains to novel agents identified by the screening assays described 
herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. The 
invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the invention 
can be obtained using any of the numerous approaches in combinatorial library methods known in 
the art, including: biological libraries; spatially addressable parallel solid phase or solution phase 
libraries; synthetic library methods requiring deconvolution; the "one-bead one-compound" 
library method; and synthetic library methods using affinity chromatography selection. The 
biological library approach is limited to peptide libraries, while the other four approaches are 
applicable to peptide, non-peptide oligomer or small molecule libraries of compounds. See, e.g., 
Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a molecular 
weight of less than about 5 kD and most preferably less than about 4 kD. Small molecules can be, 
e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, lipids or other organic 
or inorganic molecules. Libraries of chemical and/or biological mixtures, such as fungal, 
bacterial, or algal extracts, are known in the art and can be screened with any of the assays of the 
invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, for 
example in: DeWitt, et al, 1993. Proc. Natl. Acad Set U.SA, 90: 6909; Erb, et al, 1994. Proc. 
Natl. Acad. Set U.SA. 91: 11422; Zuckermann, era/., 1994. J. Med Chem. 37: 2678; Cho, etal, 
1993. Science 261: 1303; Carrell, etal, 1994. Angew. Chem. Int. Ed. Engl 33: 2059; Carell, et 
al., 1994. Angew. Chem. Int. Ed Engl. 33: 2061; and Gallop, et al, 1994. J. Med. Chem. 37: 
1233. 
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Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 1993. 
Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, U.S. Patent 
5,233,409), plasmids (Cull, et al 9 1992. Proc. Natl Acad. Set USA 89: 1865-1869) or on phage 
5 (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 249: 404-406; Cwirla, et a/., 
1990. Proc. Natl. Acad. Set U.S.A. 87: 6378-6382; Felici, 1991 . J. Mol Biol 222: 301-310; 
Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 

1 0 surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be accomplished, 
for example, by coupling the test compound with a radioisotope or enzymatic label such that 
binding of the test compound to the NOVX protein or biologically-active portion thereof can be 

15 determined by detecting the labeled compound in a complex. For example, test compounds can 
be labeled with I, S, C, or H, either directly or indirectly, and the radioisotope detected by 
direct counting of radioemission or by scintillation counting. Alternatively, test compounds can be 
enzymatically-labeled with, for example, horseradish peroxidase, alkaline phosphatase, or 
luciferase, and the enzymatic label detected by determination of conversion of an appropriate 

20 substrate to product. In one embodiment, the assay comprises contacting a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface with a known compound which binds NOVX to form an assay mixture, contacting the 
assay mixture with a test compound, and determining the ability of the test compound to interact 
with an NOVX protein, wherein determining the ability of the test compound to interact with an 

25 NOVX protein comprises detemiining the ability of the test compound to preferentially bind to 
NOVX protein or a biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, on 
the cell surface with a test compound and determining the ability of the test compound to 

30 modulate (e.g. , stimulate or inhibit) the activity of the NOVX protein or biologically-active 

portion thereof. Determining the ability of the test compound to modulate the activity of NOVX 
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or a biologically-active portion thereof can be accomplished, for example, by determining the 
ability of the NOVX protein to bind to or interact with an NOVX target molecule. As used 
herein, a "target molecule" is a molecule with which an NOVX protein binds or interacts in 
nature, for example, a molecule on the surface of a cell which expresses an NOVX interacting 
protein, a molecule on the surface of a second cell, a molecule in the extracellular milieu, a 
molecule associated with the internal surface of a cell membrane or a cytoplasmic molecule. An 
NOVX target molecule can be a non-NOVX molecule or an NOVX protein or polypeptide of the 
invention. In one embodiment, an NOVX target molecule is a component of a signal transduction 
pathway that facilitates transduction of an extracellular signal (e.g. a signal generated by binding 
of a compound to a membrane-bound NOVX molecule) through the cell membrane and into the 
cell. The target, for example, can be a second intercellular protein that has catalytic activity or a 
protein that facilitates the association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule can be accomplished by one of the methods described above for determining direct 
binding. In one embodiment, determining the ability of the NOVX protein to bind to or interact 
with an NOVX target molecule can be accomplished by determining the activity of the target 
molecule. For example, the activity of the target molecule can be detennined by detecting 
induction of a cellular second messenger of the target (i.e. intracellular Ca ?+ , diacylglycerol, IP3, 
etc.), detecting catalytic/enzymatic activity of the target an appropriate substrate, detecting the 
induction of a reporter gene (comprising an NOVX-responsive regulatory element operatively 
linked to a nucleic acid encoding a detectable marker, e.g., luciferase), or detecting a cellular 
response, for example, cell survival, cellular differentiation, or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically-active 
portion thereof. Binding of the test compound to the NOVX protein can be determined either 
directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
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determining the ability of the test compound to preferentially bind to NOVX or biologically- 
active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability of 
5 the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein or 
biologically-active portion thereof. Determining the ability of the test compound to modulate the 
activity of NOVX can be accomplished, for example, by determining the ability of the NOVX 
protein to bind to an NOVX target molecule by one of the methods described above for 
determining direct binding. In an alternative embodiment, determining the ability of the test 
1 0 compound to modulate the activity of NOVX protein can be accomplished by determining the 
ability of the NOVX protein further modulate an NOVX target molecule. For example, the 
catalytic/enzymatic activity of the target molecule on an appropriate substrate can be determined 
as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein or 
15 , biologically-active portion thereof with a known compound which binds NOVX protein to form 
an assay mixture, contacting the assay mixture with a test compound, and determining the ability 
of the test compound to interact with an NOVX protein, wherein determining the ability of the test 
, compound to interact with an NOVX protein comprises determining the ability of the NOVX 
protein to preferentially bind to or modulate the activity of an NOVX target molecule. 
20 The cell-free assays of the invention are amenable to use of both the soluble form or the 

membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent such 
that the membrane-bound form of NOVX protein is maintained in solution. Examples of such 
solubilizing agents include non-ionic detergents such as n-octylglucoside, n-dodecylglucoside, 
25 n-dodecylmaltoside, octanoyl-N-methylglucamide, decanoyl-N-methylglucamide, Triton® X- 1 00, 
Triton® X- 1 1 4, Thesit®, Isotridecypoly(ethylene glycol ether) n , N-dodecyl- 
N,N-dimethyl-3-ammonio-l -propane sulfonate, 3-(3-cholamidopropyl) dimethylamminiol- 
1 -propane sulfonate (CHAPS), or S-CS-cholamidopropyl^dimethylamminiol^-hydroxy-l-propane 
sulfonate (CHAPSO). 

30 In more than one embodiment of the above assay methods of the invention, it may be 

desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
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complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of NOVX 
protein with a target molecule in the presence and absence of a candidate compound, can be 
accomplished in any vessel suitable for containing the reactants. Examples of such vessels 
include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a fusion 
protein can be provided that adds a domain that allows one or both of the proteins to be bound to a 
matrix. For example, GST-NOVX fusion proteins or GST-target fusion proteins can be adsorbed 
onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized 
microtiter plates, that are then combined with the test compound or the test compound and either 
the non-adsorbed target protein or NOVX protein, and the mixture is incubated under conditions 
conducive to complex formation {e.g., at physiological conditions for salt and pH). Following 
incubation, the beads or microtiter plate wells are washed to remove any unbound components, 
the matrix immobilized in the case of beads, complex determined either directly or indirectly, for 
example, as described, supra. Alternatively, the complexes can be dissociated from the matrix, 
and the level of NOVX protein binding or activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the screening 
assays of the invention. For example, either the NOVX protein or its target molecule can be 
immobilized utilizing conjugation of biotin and streptavidin. Biotinylated NOVX protein or 
target molecules can be prepared from biotin-NHS (N-hydroxy-succimmide) using techniques 
well-known within the art (e.g., biotinylation kit, Pierce Chemicals, Rockford, EL), and 
immobilized in the wells of streptavidin-coated 96 well plates (Pierce Chemical). Alternatively, 
antibodies reactive with NOVX protein or target molecules, but which do not interfere with 
binding of the NOVX protein to its target molecule, can be derivatized to the wells of the plate, 
and unbound target or NOVX protein trapped in the wells by antibody conjugation. Methods for 
detecting such complexes, in addition to those described above for the GST-immobilized 
complexes, include immunodetection of complexes using antibodies reactive with the NOVX 
protein or target molecule, as well as enzyme-linked assays that rely on detecting an enzymatic 
activity associated with the NOVX protein or target molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or protein 
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in the presence of the candidate compound is compared to the level of expression of NOVX 
mRNA or protein in the absence of the candidate compound. The candidate compound can then 
be identified as a modulator of NOVX mRNA or protein expression based upon this comparison. 
For example, when expression of NOVX mRNA or protein is greater (i.e., statistically 
5 significantly greater) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as a stimulator of NOVX mRNA or protein expression. Alternatively, 
when expression of NOVX mRNA or protein is less (statistically significantly less) in the 
presence of the candidate compound than in its absence, the candidate compound is identified as 
an inhibitor of NOVX mRNA or protein expression. The level of NOVX mRNA or protein 
10 expression in the cells can be determined by methods described herein for detecting NOVX 
mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait proteins" in 
a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; Zervos, et ah, 
1993 ■Cellll: 223-232; Madura, etaU 1993. 1 Biol. Chem. 268: 12046-12054; Bartel, et ah, 

15 1993. Biotechniques 14: 920-924; Iwabuchi, et aL, 1993. Oncogene 8: 1693-1696; and Brent WO 
94/1 0300), to identify other proteins that bind to or interact with NOVX ( ,T NOVX-binding 
proteins" or "NOVX-bp") and modulate NOVX activity. Such NOVX-binding proteins are also 
likely to be involved in the propagation of signals by the NOVX proteins as, for example, 
upstream or downstream elements of the NOVX pathway. 

20 The two-hybrid system is based on the modular nature of most transcription factors, which 

consist of separable DNA-binding and activation domains. Briefly, the assay utilizes two 
different DNA constructs. In one construct, the gene that codes for NOVX is fused to a gene 
encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the other 
construct, a DNA sequence, from a library of DNA sequences, that encodes an unidentified 

25 protein ("prey" or "sample") is fused to a gene that codes for the activation domain of the known 
transcription factor. If the "bait" and the "prey" proteins are able to interact, in vivo, forming an 
NOVX-dependent complex, the DNA-binding and activation domains of the transcription factor 
are brought into close proximity. This proximity allows transcription of a reporter gene (e.g., 
LacZ) that is operably linked to a transcriptional regulatory site responsive to the transcription 

30 factor. Expression of the reporter gene can be detected and cell colonies containing the functional 
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transcription factor can be isolated and used to obtain the cloned gene that encodes the protein 
which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned screening 
assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way of 
example, and not of limitation, these sequences can be used to: (/) map their respective genes on a 
chromosome; and, thus, locate gene regions associated with genetic disease; (//) identify an 
individual from a minute biological sample (tissue typing); and (Hi) aid in forensic identification 
of a biological sample. Some of these applications are described in the subsections, below. 



Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this sequence 
can be used to map the location of the gene on a chromosome. This process is called chromosome 
mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or fragments or derivatives thereof, can 
be used to map the location of the NOVX genes, respectively, on a chromosome. The mapping of 
the NOVX sequences to chromosomes is an important first step in correlating these sequences 
with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used for 
PCR screening of somatic cell hybrids containing individual human chromosomes. Only those 
hybrids containing the human gene corresponding to the NOVX sequences will yield an amplified 
fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals (e.g., 
human and mouse cells). As hybrids of human and mouse cells grow and divide, they gradually 
lose human chromosomes in random order, but retain the mouse chromosomes. By using media 
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in which mouse cells cannot grow, because they lack a particular enzyme, but in which human 
cells can, the one human chromosome that contains the gene encoding the needed enzyme will be 
retained. By using various media, panels of hybrid cell lines can be established. Each cell line in 
a panel contains either a single human chromosome or a small number of human chromosomes, 
5 and a full set of mouse chromosomes, allowing easy mapping of individual genes to specific 
human chromosomes. See, e.g., D'Eustachio, et al, 1983. Science 220: 919-924. Somatic cell 
hybrids containing only fragments of human chromosomes can also be produced by using human 
chromosomes with translocations and deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 

10 sequence to a particular chromosome. Three or more sequences can be assigned per day using a 
single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one step. 

1 5 Chromosome spreads can be made using cells whose division has been blocked in metaphase by a 
chemical like colcemid that disrupts the mitotic spindle. The chromosomes can be treated briefly 
with trypsin, and then stained with Giemsa. A pattern of light and dark bands develops on each 
chromosome, so that the chromosomes can be identified individually. The FISH technique can be 
used with a DNA sequence as short as 500 or 600 bases. However, clones larger than 1,000 bases 

20 have a higher likelihood of binding to a unique chromosomal location with sufficient signal 
intensity for simple detection. Preferably 1,000 bases, and more preferably 2,000 bases, will 
suffice to get good results at a reasonable amount of time. For a review of this technique, see, 
Verma, et al, Human Chromosomes: A Manual of Basic Techniques (Pergamon Press, New 
York 1988). 

25 Reagents for chromosome mapping can be used individually to mark a single chromosome 

or a single site on that chromosome, or panels of reagents can be used for marking multiple sites 
and/or multiple chromosomes. Reagents corresponding to nohcoding regions of the genes 
actually are preferred for mapping purposes. Coding sequences are more likely to be conserved 
within gene families, thus increasing the chance of cross hybridizations during chromosomal 

30 mapping. 
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Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such data 
are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line through Johns 
Hopkins University Welch Medical Library). The relationship between genes and disease, 
mapped to the same chromosomal region, can then be identified through linkage analysis 
(co-inheritance of physically adjacent genes), described in, e.g., Egeland, et ah, 1 987. Nature, 
325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and unaffected 
with a disease associated with the NOVX gene, can be determined. If a mutation is observed in 
some or all of the affected individuals but not in any unaffected individuals, then the mutation is 
likely to be the causative agent of the particular disease. Comparison of affected and unaffected 
individuals generally involves first looking for structural alterations in the chromosomes, such as 
deletions or translocations that are visible from chromosome spreads or detectable using PCR 
based on that DNA sequence. Ultimately, complete sequencing of genes from several individuals 
can be performed to confirm the presence of a mutation and to distinguish mutations from 
polymorphisms. 



Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with one 
or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique mat determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5'- and 3'-termini of Ihe sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, can 
provide unique individual identifications, as each individual will have a unique set of such DNA 
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sequences due to allelic differences. The sequences of the invention can be used to obtain such 
identification sequences from individuals and from tissue. The NOVX sequences of the invention 
uniquely represent portions of the human genome. Allelic variation occurs to some degree in the 
coding regions of these sequences, and to a greater degree in the noncoding regions. It is 
5 estimated that allelic variation between individual humans occurs with a frequency of about once 
per each 500 bases. Much of the allelic variation is due to single nucleotide polymorphisms 
(SNPs), which include restriction fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard against 
which DNA from an individual can be compared for identification purposes. Because greater 

10 numbers of polymorphisms occur in the noncoding regions, fewer sequences are necessary to 
differentiate individuals. The noncoding sequences can comfortably provide positive individual 
identification with a panel of perhaps 10 to 1,000 primers that each yield a noncoding amplified 
sequence of 100 bases. If predicted coding sequences, such as those in SEQ ID NOS:l ? 3, 5, 7, 9, 
;1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37 are used, a more appropriate number of 

1 5 .primers for positive individual identification would be 500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic assays, 
prognostic assays, pharmacogenomics, and monitoring clinical trials are used for prognostic 

20 (predictive) purposes to thereby treat an individual prophylactically. Accordingly, one aspect of 
the invention relates to diagnostic assays for determining NOVX protein and/or nucleic acid 
expression as well as NOVX activity, in the context of a biological sample (e.g., blood, serum, 
cells, tissue) to thereby determine whether an individual is afflicted with a disease or disorder, or 
is at risk of developing a disorder, associated with aberrant NOVX expression or activity. The 

25 disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. The invention also provides for prognostic 

30 (or predictive) assays for determining whether an individual is at risk of developing a disorder 
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associated with NOVX protein, nucleic acid expression or activity. For example, mutations in an 
NOVX gene can be assayed in a biological sample. Such assays can be used for prognostic or 
predictive purpose to thereby prophylactically treat an individual prior to the onset of a disorder 
characterized by or associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, nucleic 
acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Phannacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or prophylactic 
treatment of an individual based on the genotype of the individual (e.g., the genotype of the 
individual examined to determine the ability of the individual to respond to a particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is detected 
in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a labeled 
nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The nucleic acid 
probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic acid of SEQ ID 
NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and 37, or a portion thereof, 
such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and 
sufficient to specifically hybridize under stringent conditions to NOVX mRNA or genomic DNA. 
Other suitable probes for use in the diagnostic assays of the invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX protein, 
preferably an antibody with a detectable label. Antibodies can be polyclonal, or more preferably, 
monoclonal. Anmtactantibody,oran^gmentthereof(e.g.,FaborF(ab') 2 )canbeused. The 
term "labeled", with regard to the probe or antibody, is intended to encompass direct labeling of 
the probe or antibody by coupling (i.e., physically linking) a detectable substance to the probe or 
antibody, as well as indirect labeling of the probe or antibody by reactivity with another reagent 
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that is directly labeled. Examples of indirect labeling include detection of a primary antibody 
using a fluorescently-labeled secondary antibody and end-labeling of a DNA probe with biotin 
such that it can be detected with fluorescently-labeled streptavidin. The term "biological sample" 
is intended to include tissues, cells and biological fluids isolated from a subject, as well as tissues, 
5 cells and fluids present within a subject. That is, the detection method of the invention can be 
used to detect NOVX mRNA, protein, or genomic DNA in a biological sample in vitro as well as 
in vivo. For example, in vitro techniques for detection of NOVX mRNA include Northern 
hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX protein 
include enzyme linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations, 

10 and immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 

Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein include 
introducing into a subject a labeled anti-NOVX antibody. For example, the antibody can be 
labeled with a radioactive marker whose presence and location in a subject can be detected by 
standard imaging techniques. 

15 In one embodiment, the biological sample contains protein molecules from the test 

subject. Alternatively, the biological sample can contain mRNA molecules from the test subject or 
genomic DNA molecules from the test subject. A preferred biological sample is a peripheral 
blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological sample 

20 from a control subject, contacting the control sample with a compound or agent capable of 
detecting NOVX protein, mRNA, or genomic DNA, such that the presence of NOVX protein, 
mRNA or genomic DNA is detected in the biological sample, and comparing the presence of 
NOVX protein, mRNA or genomic DNA in the control sample with the presence of NOVX 
protein, mRNA or genomic DNA in the test sample. 

25 The invention also encompasses kits for detecting the presence of NOVX in a biological 

sample. For example, the kit can comprise: a labeled compound or agent capable of detecting 
NOVX protein or mRNA in a biological sample; means for determining the amount of NOVX in 
the sample; and means for comparing the amount of NOVX in the sample with a standard. The 
compound or agent can be packaged in a suitable container. The kit can further comprise 

30 instructions for using the kit to detect NOVX protein or nucleic acid. 



211 



WO 02/059315 



PCT/US01/50076 



Progn ostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify subjects 
having or at risk of developing a disease or disorder associated with aberrant NOVX expression or 
activity. For example, the assays described herein, such as the preceding diagnostic assays or the 
5 following assays, can be utilized to identify a subject having or at risk of developing a disorder 
associated with NOVX protein, nucleic acid expression or activity. Alternatively, the prognostic 
assays can be utilized to identify a subject having or at risk for developing a disease or disorder. 
Thus, the invention provides a method for identifying a disease or disorder associated with 
aberrant NOVX expression or activity in which a test sample is obtained from a subject and 

1 0 NOVX protein or nucleic acid (e.g. , mRNA, genomic DNA) is detected, wherein the presence of 
NOVX protein or nucleic acid is diagnostic for a subject having or at risk of developing a disease 
or disorder associated with aberrant NOVX expression or activity. As used herein, a "test 
sample" refers to a biological sample obtained from a subject of interest. For example, a test 
sample can be a biological fluid (e.g., serum), cell sample, or tissue. 

1 5 Furthermore, the prognostic assays described herein can be used to determine whether a 

subject can be administered an agent (e.g. , an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be used to 
determine whether a subject can be effectively treated with an agent for a disorder. Thus, the 

20 invention provides methods for determining whether a subject can be effectively treated with an 
agent for a disorder associated with aberrant NOVX expression or activity in which a test sample 
is obtained and NOVX protein or nucleic acid is detected (e.g., wherein the presence of NOVX 
protein or nucleic acid is diagnostic for a subject that can be administered the agent to treat a 
disorder associated with aberrant NOVX expression or activity). 

25 The methods of the invention can also be used to detect genetic lesions in an NOVX gene, 

thereby determining if a subject with the lesioned gene is at risk for a disorder characterized by 
aberrant cell proliferation and/or differentiation. In various embodiments, the methods include 
detecting, in a sample of cells from the subject, the presence or absence of a genetic lesion 
characterized by at least one of an alteration affecting the integrity of a gene encoding an 

30 NOVX-protein, or the misexpression of the NOVX gene. For example, such genetic lesions can 
be detected by ascertaining the existence of at least one of: (/) a deletion of one or more 
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nucleotides from an NOVX gene; (ii) an addition of one or more nucleotides to an NOVX gene; 
(Hi) a substitution of one or more nucleotides of an NOVX gene, (iv) a chromosomal 
rearrangement of an NOVX gene; (v) an alteration in the level of a messenger RNA transcript of 
an NOVX gene, (vi) aberrant modification of an NOVX gene, such as of the methylation pattern 
5 of the genomic DNA, (vif) the presence of a non-wild-type splicing pattern of a messenger RNA 
transcript of an NOVX gene, (viii) a non-wild-type level of an NOVX protein, (ix) allelic loss of 
an NOVX gene, and (x) inappropriate post-translational modification of an NOVX protein. As 
described herein, there are a large number of assay techniques known in the art which can be used 
for detecting lesions in an NOVX gene. A preferred biological sample is a peripheral blood 

10 leukocyte sample isolated by conventional means from a subject However, any biological 
sample containing nucleated cells may be used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195'and 4,683,202), such as 
anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 

15 Landegran, etal, 1988. Science 241: 1077-1080; and Nakazawa, et al, 1994. Proc. Natl. Acad 
ScL USA 91 : 360-364), the latter of which can be particularly useful for detecting point mutations 
intheNOVX-gene(see, Abravaya, etal, 1995. Nucl Acids Res. 23: 675-6Z2). This method can 
include the steps of collecting a sample of cells from a patient, isolating nucleic acid (e.g., 
genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid sample with 

20 one or more primers that specifically hybridize to an NOVX gene under conditions such that 

hybridization and amplification of the NOVX gene (if present) occurs, and detecting the presence 
or absence of an amplification product, or detecting the size of the amplification product and 
comparing the length to a control sample. It is anticipated that PCR and/or LCR may be desirable 
to use as a preliminary amplification step in conjunction with any of the techniques used for 

25 detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, etaL, 1990. Proc. Natl Acad. ScL USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, et aL, 1989. Proc. Natl Acad Sci. USA 86: 1 173-1 177); QP Replicase (see, 
Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification method, 

30 followed by the detection of the amplified molecules using techniques well known to those of 



213 



WO 02/059315 



PCT/US01/50076 



skill in the art These detection schemes are especially useful for the detection of nucleic acid 
molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and control 
DNA is isolated, amplified (optionally), digested with one or more restriction endonucleases, and 
fragment length sizes are determined by gel electrophoresis and compared. Differences in 
fragment length sizes between sample and control DNA indicates mutations in the sample DNA. 
Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent No. 5,493,531) can be 
used to score for the presence of specific mutations by development or loss of a ribozyme 
cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing hundreds 
or thousands of oligonucleotides probes. See, e.g., Cronin, et ah, 1996. Human Mutation!: 
244-255; Kozal, et al, 1996. Nat Med. 2: 753-759. For example, genetic mutations in NOVX 
can be identified in two dimensional arrays containing light-generated DNA probes as described 
in Cronin, et a!., supra. Briefly, a first hybridization array of probes can be used to scan through 
long stretches of DNA in a sample and control to identify base changes between the sequences by 
making linear arrays of sequential overlapping probes. This step allows the identification of point 
mutations. This is followed by a second hybridization array that allows the characterization of 
specific mutations by using smaller, specialized probe arrays complementary to all variants or 
mutations detected. Each mutation array is composed of parallel probe sets, one complementary 
to the wild-type gene and the other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art can 
be used to directly sequence the NOVX gene and detect mutations by comparing the sequence of 
the sample NOVX with the corresponding wild-type (control) sequence. Examples of sequencing 
reactions include those based on techniques developed by Maxim and Gilbert, 1 977. Proc. Natl. 
Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 74: 5463. It is also 
contemplated that any of a variety of automated sequencing procedures can be utilized when 
performing the diagnostic assays (see, e.g., Naeve, et al, 1995. Biotechniques 19: 448), including 
sequencing by mass spectrometry (see, e.g., PCT International Publication No. WO 94/16101; 
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Cohen, etal, 1996. Adv. ChromatograpJry 36: 127-162; and Griffin, et al, 1993. Appl. Biochem. 
Biotechnol 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or RNA/DNA 
5 heteroduplexes. See, e.g., Myers, et al., 1985. Science 230: 1242. In general, the art technique of 
"mismatch cleavage" starts by providing heteroduplexes of formed by hybridizing (labeled) RNA 
or DNA containing the wild-type NOVX sequence with potentially mutant RNA or DNA 
obtained from a tissue sample. The double-stranded duplexes are treated with an agent that 
cleaves single-stranded regions of the duplex such as which will exist due to basepair mismatches 

10 between the control and sample strands. For instance, RNA/DNA duplexes can be treated with 
RNase and DNA/DNA hybrids treated with Si nuclease to enzymatically digesting the 
mismatched regions. In other embodiments, either DNA/DNA or RNA/DNA duplexes can be 
treated with hydroxylamine or osmium tetroxide and with piperidine in order to digest 
mismatched regions. After digestion of the mismatched regions, the resulting material is then 

15 separated by size on denaturing polyacrylamide gels to determine the site of mutation. See, e.g., 
Cotton, et al, 1988. Proc. Natl Acad Sci. USA 85: 4397; Saleeba, et al, 1992. Methods Enzymol 
217: 286-295. In an embodiment, the control DNA or RNA can be labeled for detection. 

s In still another embodiment, the mismatch cleavage reaction employs one or more proteins 
that recognize mismatched base pairs in double-stranded DNA (so called "DNA mismatch repair" 

20 enzymes) in defined systems for detecting and mapping point mutations in NOVX cDNAs 
obtained from samples of cells. For example, the mutY enzyme of £. coli cleaves A at G/A 
mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T at G/T mismatches. 
See, e.g., Hsu, et a/., 1994. Carcinogenesis 15: 1657-1662. According to an exemplary 
embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX sequence, is 

25 hybridized to a cDNA or other DNA product from a test cell(s). The duplex is treated with a 
DNA mismatch repair enzyme, and the cleavage products, if any, can be detected from 
electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) may 

30 be used to detect differences in electrophoretic mobility between mutant and wild type nucleic 
acids. See, e.g., Orita, etal 9 1989. Proc. Natl Acad Sci USA: 86: 2766; Cotton, 1993. Mutat. 
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Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl. 9: 73-79. Single-stranded DNA 
fragments of sample and control NOVX nucleic acids will be denatured and allowed to renature. 
The secondary structure of single-stranded nucleic acids varies according to sequence, the 
resulting alteration in electrophoretic mobility enables the detection of even a single base change. 
The DNA fragments may be labeled or detected with labeled probes. The sensitivity of the assay 
may be enhanced by using RNA (rather than DNA), in which the secondary structure is more 
sensitive to a change in sequence. In one embodiment, the subject method utilizes heteroduplex 
analysis to separate double stranded heteroduplex molecules on the basis of changes in 
decta^oreticmobi^ 

In yet another embodiment, the movement of mutant or wild : type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient gel 
electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is used as 
the method of analysis, DNA will be modified to insure that it does not completely denature, for 
example by adding a GC clamp of approximately 40 bp of high-melting GC-rich DNA by PCR. 
In a further embodiment, a temperature gradient is used in place of a denaturing gradient to 
identify differences in the mobility of control and sample DNA. See, e.g., Rosenbaum and 
Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited to, 
selective oligonucleotide hybridization, selective amplification, or selective primer extension. For 
example, oligonucleotide primers may be prepared in which the known mutation is placed 
centrally and then hybridized to target DNA under conditions that permit hybridization only if a 
perfect match is found. See, e.g., Saiki, et al, 1986. Nature 324: 163; Saiki, et al, 1989. Proc 
Natl. Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides are hybridized to PCR 
amplified target DNA or a number of different mutations when the oligonucleotides are attached 
to the hybridizing membrane and hybridized with labeled target DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction^ the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the molecule 
(so. that amplification depends on differential hybridization;**, e.g., Gibbs,etal., 1989 Nucl. 
Acids Res. 1 7: 2437-2448) or at the extreme 3^terminus of one primer where, under appropriate 
conditions, mismatch can prevent, or reduce polymerase extension {see, e.g., Prossner, 1993. 
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Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel restriction site in the region 
of the mutation to create cleavage-based detection. See, e.g., Gasparini, et aL, 1992. Mol Cell 
Probes 6: 1. It is anticipated that in certain embodiments amplification may also be performed 
using Taq ligase for amplification. See, e.g., Barany, 1991. Proc. Natl Acad Set USA 88: 189. 
5 In such cases, ligation will occur only if there is a perfect match at the 3-terminus of the 5' 
sequence, making it possible to detect the presence of a known mutation at a specific site by 
looking for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing pre-packaged 
diagnostic kits comprising at least one probe nucleic acid or antibody reagent described herein, 

10 which may be conveniently used, e.g., in clinical settings to diagnose patients exhibiting 
symptoms or family history of a disease or illness involving an NOVX gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal mucosal 

15 cells., 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity (e.g. , 
NOVX gene expression), as identified by a screening assay described herein can be administered 
to individuals to treat (prophylactically or therapeutically) disorders (The disorders include 

20 metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia, 
cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 
disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic disturbances 
associated with obesity, the metabolic syndrome X and wasting disorders associated with chronic 
diseases and various cancers.) In conjunction with such treatment, the pharmacogenomics (z.e., 

25 the study of the relationship between an individual's genotype and that individual's response to a 
foreign compound or drug) of the individual may be considered. Differences in metabolism of 
therapeutics can lead to severe toxicity or therapeutic failure by altering the relation between dose 
and blood concentration of the pharmacologically active drug. Thus, the pharmacogenomics of 
the individual permits the selection of effective agents (e.g., drugs) for prophylactic or therapeutic 

30 treatments based on a consideration of the individual's genotype. Such pharmacogenomics can 

further be used to determine appropriate dosages and therapeutic regimens. Accordingly, the 
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activity of NOVX protein, expression of NOVX nucleic acid, or mutation content of NOVX 
genes in an individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the response to 
drugs due to altered drug disposition and abnormal action in affected persons. See e.g., 
Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Linder, 1997. Clin. Chem., 43: 
254-266. In general, two types of pharmacogenetic conditions can be differentiated. Genetic 
conditions transmitted as a single factor altering the way drugs act on the body (altered drug 
action) or genetic conditions transmitted as single factors altering the way the body acts on drugs 
(altered drug metabolism). These pharmacogenetic conditions can occur either as rare defects or 
as polymorphisms. For example, glucose-6-phosphate dehydrogenase (G6PD) deficiency is a 
common inherited enzymopathy in which the main clinical complication is hemolysis after 
ingestion of oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and consumption 
of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes {e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why some 
patients do not obtain the expected drug effects or show exaggerated drug response and serious 
toxicity after taking the standard and safe dose of a drug. These polymorphisms are expressed in 
two phenotypes in the population, the extensive metabolizer (EM) and poor metabolizer (PM). 
The prevalence of PM is different among different populations. For example, the gene coding for 
CYP2D6 is highly polymorphic and several mutations have been identified in PM, which all lead 
to the absence of functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite 
frequently experience exaggerated drug response and side effects when they receive standard 
doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic response, as 
demonstrated for the analgesic effect of codeine mediated by its CYP2D6-formed metabolite 
morphine. At the other extreme are 1he so called ultra-rapid metabolizers who do not respond to 
standard doses. Recently, the molecular basis of ultra-rapid metabolism has been identified to be 
due to CYP2D6 gene amplification. 
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Thus, the activity of NOVX protein, expression of NOVX nucleic acid, v or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate agent(s) 
for therapeutic or prophylactic treatment of the individual. In addition, pharmacogenetic studies 
can be used to apply genotyping of polymorphic alleles encoding drug-metabolizing enzymes to 
5 the identification of an individual's drug responsiveness phenotype. This knowledge, when 
applied to dosing or drug selection, can avoid adverse reactions or therapeutic failure and thus 
enhance therapeutic or prophylactic efficiency when treating a subject with an NOVX modulator, 
such as a modulator identified by one of the exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

10 Monitoring the influence of agents (e.g. , drugs, compounds) on the expression or activity 

of NOVX (e.g., the ability to modulate aberrant cell proliferation and/or differentiation) can be 
applied not only in basic drug screening, but also in clinical trials. For example, the effectiveness 
of an agent determined by a screening assay as described herein to increase NOVX gene 
expression, protein levels, or upregulate NOVX activity, can be monitored in clinical trails of 

15 subjects exhibiting decreased NOVX gene expression, protein levels, or downregulated NOVX 
activity. Alternatively, the effectiveness of an agent determined by a screening assay to decrease 
NOVX gene expression, protein levels, or downregulate NOVX activity, can be monitored in 
clinical trails of subjects exhibiting increased NOVX gene expression, protein levels, or 
upregulated NOVX activity. In such clinical trials, the expression or activity of NOVX and, 

20 preferably, other genes that have been implicated in, for example, a cellular proliferation or 
immune disorder can be used as a "read out" or markers of the immune responsiveness of a 
particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated in 
cells by treatment with an agent (e.g., compound, drug or small molecule) that modulates NOVX 

25 activity (e.g., identified in a screening assay as described herein) can be identified. Thus, to study 
the effect of agents on cellular proliferation disorders, for example, in a clinical trial, cells can be 
isolated and RNA prepared and analyzed for the levels of expression of NOVX and other genes 
implicated in the disorder. The levels of gene expression (ie. 9 a gene expression pattern) can be 
quantified by Northern blot analysis or RT-PCR, as described herein, or alternatively by 

30 measuring the amount of protein produced, by one of the methods as described herein, or by 
measuring the levels of activity of NOVX or other genes. In this manner, the gene expression 
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pattern can serve as a marker, indicative of the physiological response of the cells to the agent 
Accordingly, this response state may be determined before, and at various points during, 
treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness of 
treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, peptidomimetic, 
nucleic acid, small molecule, or other drug candidate identified by the screening assays described 
herein) comprising the steps of (z) obtaining a pre-administration sample from a subject prior to 
administration of the agent; (ii) detecting the level of expression of an NOVX protein, mRNA, or 
genomic DNA in the preadministration sample; (Hi) obtaining one or more post-adnunistration 
samples from the subject; (rv) detecting the level of expression or activity of the NOVX protein, 
mRNA, or genomic DNA in the post-administration samples; (v) comparing the level of 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the pre-aclrninistration 
sample with the NOVX protein, mRNA, or genomic DNA in the post administration sample or. 
samples; and (vf) altering the administration of the agent to the subject accordingly. For example, 
increased administration of the agent may be desirable to increase the expression or activity of 
NOVX to higher levels than detected, i.e., to increase the effectiveness of the agent. 
Alternatively, decreased administration of the agent may be desirable to decrease expression.or 
activity of NOVX to lower levels than detected, i. e. , to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a subject 
at risk of (or susceptible to) a disorder or having a disorder associated with aberrant NOVX 
expression or activity. The disorders include cardiomyopathy, atherosclerosis, hypertension, 
congenital heart defects, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal 
defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), 
valve diseases, tuberous sclerosis, scleroderma, obesity, transplantation, adrenoleukodystrophy, 
congenital adrenal hyperplasia, prostate cancer, neoplasm; adenocarcinoma, lymphoma, uterus 
cancer, fertility, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
immunodeficiencies, graft versus host disease, AIDS, bronchial asthma, Crohn's disease; multiple 
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sclerosis, treatment of Albright Hereditary Osteodystrophy, and other diseases, disorders and 
conditions of the like. 

These methods of treatment will be discussed more folly, below. 

Disease and Disorders 

5 Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, derivatives, 
10 fragments or homologs thereof; (if) antibodies to an aforementioned peptide; (Hi) nucleic acids 
encoding an aforementioned peptide; (z'v) administration of antisense nucleic acid and nucleic 
acids that are "dysfunctional" (i.e., due to a heterologous insertion within the coding sequences of 
coding sequences to an aforementioned peptide) that are utilized to "knockout" endogenous 
" function of an aforementioned peptide by homologous recombination (see, e.g., Capecchi, 1989. 
' 15 Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, agonists and antagonists, including 
additional peptide mimetic of the invention or antibodies specific to a peptide of the invention) 
■** that alter the interaction between an aforementioned peptide and its binding partner. 
: Diseases and disorders that are characterized by decreased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
20 Therapeutics that increase (le., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be utilized 
include, but are not limited to, an aforementioned peptide, or analogs, derivatives, fragments or 
homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or RNA, 
25 by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for RNA or 
peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not limited 
to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by sodium 
dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) and/or 
30 hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in situ 
hybridization, and the like). 
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Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at risk 
for a disease that is caused or contributed to by aberrant NOVX expression or activity can be 
identified by, for example, any or a combination of diagnostic or prognostic assays as described 
herein. Administration of a prophylactic agent can occur prior to the manifestation of symptoms 
characteristic of the NOVX aberrancy, such that a disease or disorder is prevented or, 
alternatively, delayed in its progression. Depending upon the type of NOVX aberrancy, for 
example, an NOVX agonist or NOVX antagonist agent can be used for treating the subject. The 
appropriate agent can be determined based on screening assays described herein. The 
prophylactic methods of the invention are further discussed in the following subsections. 
Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression or 
activity for therapeutic purposes. The modulatory method of the invention involves contacting a 
cell with an agent that modulates one or more of the activities of NOVX protein activity 
associated with the cell. An agent that modulates NOVX protein activity can be an agent as 
described herein, such as a nucleic acid or a protein, a naturally-occurring cognate ligand of an 
NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In one 
embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic acid 
molecules and anti-NOVX antibodies. These modulatory methods can be performed in vitro (e g. 
by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering the agent to a ' 
subject). As such, the invention provides methods of treating an individual afflicted with a 
disease or disorder characterized by aberrant expression or activity of an NOVX protein or 
nucleic acid molecule. In one embodiment, the method involves administering an agent (e.g., an 
agent identified by a screening assay described herein), or combination of agents that modulates 
(e.g. , up-regulates or down-regulates) NOVX expression or activity. In another embodiment, the 
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method involves administering an NOVX protein or nucleic acid molecule as therapy to 
compensate for reduced or aberrant NOVX expression or activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect One 
5 example of such a situation is where a subject has a disorder characterized by aberrant cell 
proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are performed 
10 to determine the effect of a specific Therapeutic and whether its administration is indicated for 
treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s). involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in suitable 
15 animal model systems including, but not limited to rats, mice, chicken, cows, monkeys, rabbits, 
and the like, prior to testing in human subjects. Similarly, for in vivo testing, any of the animal 
model system known in the art may be used prior to administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

20 The NOVX nucleic acids and proteins of the invention are useful in potential prophylactic 

and therapeutic applications implicated in a variety of disorders including, but not limited to: 
metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cancer, 
neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, 
hematopoietic disorders, and the various dyslipidemias, metabolic disturbances associated with 

25 obesity, the metabolic syndrome X and wasting disorders associated with chronic diseases and 
various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. By 
way of non-limiting example, the compositions of the invention will have efficacy for treatment 
30 of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, anorexia, 
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cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could be as 
an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit the 
scope of the invention described in the claims. 

Examples 

Example I. Quantitative expression analysis of clones in various cells and tissues 
The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an Applied 

or an ABI PRISM® 7900 HT Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 (containing 
normal tissues and cancer cell lines), Panel 2 (containing samples derived from tissues from 
normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 (containing cells and 
cell lines from normal tissues and cells related to inflammatory conditions), Panel 5D/5I 
(containing human tissues and cell lines with an emphasis on metabolic diseases), 
AI_comprehensive_panel (containing normal tissue and samples from autoimmune diseases), 
Panel CNSD.01 (containing central nervous system samples from normal and diseased brains) and 
CNS_neurodegeneration_panel (containing samples from normal and Alzheimer's diseased 
brains). 

RNA integrity from all samples is controlled for quality by visual assessment of agarose 
gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a guide (2:1 
to 2.5:1 28s:18s) and the absence of low molecular weight RNAs that would be indicative of 
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degradation products. Samples are controlled against genomic DNA contamination by RTQ PCR 
reactions run in the absence of reverse transcriptase using probe and primer sets designed to 
amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as constitutively 
5 expressed genes (for example, J3-actin and GAPDH). Normalized RNA (5 ul) was converted to 
cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix Reagents (Applied 
Biosystems; Catalog No. 4309169) and gene-specific primers according to the manufacturer's 
instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
1 0 (sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 1 8064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 fig of total 
RNA were performed in a volume of 20 \x\ and incubated for 60 minutes at 42°C. This reaction 
can be scaled up to 50 jig of total RNA in a final volume of 1 00 sscDNA samples are then 
normalized to reference nucleic acids as described previously, using IX TaqMan® Universal 
1 5 , Master mix (Applied Biosystems; catalog No. 4324020), following the manufacturer's 
instructions. 

Probes and primers were designed for each assay according to Applied Biosystems Primer 
-Express Software package (version I for Apple Computer's Macintosh Power PC) or a similar 
algorithm using the target sequence as input. Default settings were used for reaction conditions 

20 and the following parameters were set before selecting primers: primer concentration = 250 riM, 
primer melting temperature (Tm) range — 58°-60°C, primer optimal Tm — 59°C, maximum primer 
difference = 2°C, probe does not have 5'G, probe Tm must be 10°C greater than primer Tm, 
amplicon size 75bp to lOObp. The probes and primers selected (see below) were synthesized by 
Synthegen (Houston, TX, USA). Probes were double purified by HPLC to remove uncoupled dye 

25 and evaluated by mass spectroscopy to verify coupling of reporter and quencher dyes to the 5 f and 
3' ends of the probe, respectively. Their final concentrations were: forward and reverse primers, 
900nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA from each tissue 
and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate (Applied 

30 Biosystems). PCR cocktails included either a single gene specific probe and primers set, or two 
multiplexed probe and primers sets (a set specific for the target clone and another gene-specific 
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set multiplexed with the target probe). PCR reactions were set up using TaqMan® One-Step RT- 
PCR Master Mix (Applied Biosystems, Catalog No. 4313803) following manufacturer's 
instructions. Reverse transcription was performed at 48°C for 30 minutes followed by 
ampIification/PCR cycles as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 60°C 
for 1 minute. Results were recorded as CT values (cycle at which a given sample crosses a 
threshold level of fluorescence) using a log scale, with the difference in RNA concentration 
between a given sample and the sample with the lowest CT value being represented as 2 to the 
power of delta CT. The percent relative expression is then obtained by taking the reciprocal of this 
RNA difference and multiplying by 1 00. 

When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers were 
set up as described previously, using IX TaqMan® Universal Master mix (Applied Biosystems; 
catalog No. 4324020), following the manufacturer's instructions. PCR amplification was 
performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 60°C for 1 minute. 
Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 13D 

The plates for Panels 1, 1.1, 1.2 and 1. 3D include 2 control wells (genomic DNA control 
and chemistry control) and 94 wells containing cDNA from various samples. The samples in these 
panels are broken into 2 classes: samples derived from cultured cell lines and samples derived 
from primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. Cell 
lines used in these panels are widely available through the American Type Culture Collection 
(ATCC), a repository for cultured cell lines, and were cultured using the conditions recommended 
by the ATCC. The normal tissues found on these panels are comprised of samples derived from 
all major organ systems from single adult individuals or fetuses. These samples are derived from 
the following organs: adult skeletal muscle, fetal skeletal muscle, adult heart, fetal heart, adult 
kidney, fetal kidney, adult liver, fetal liver, adult lung, fetal lung, various regions of the brain, the 
spleen, bone marrow, lymph node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal 
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cord, thymus, stomach, small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, 
prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and 1.3D, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non-sm = non-small, 

squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro == neuroblastoma. 
; General_screening u _panel_vl.4 

The plates for Panel 1.4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from primary 
.normal tissues. The cell lines are derived from cancers of the following types: lung cancer, breast 
cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell carcinoma, ovarian 
cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. Cell lines used in Panel 
1.4 are widely available through the American Type Culture Collection (ATCC), a repository for 
cultured cell lines, and were cultured using the conditions recommended by the ATCC. The 
normal tissues found on Panel I A are comprised of pools of samples derived from all major organ 
systems from 2 to 5 different adult individuals or fetuses. These samples are derived from the 
following organs: adult skeletal muscle, fetal skeletal muscle, adult heart, fetal heart, adult kidney, 
fetal kidney, adult liver, fetal liver, adult lung, fetal lung, various regions of the brain, the spleen, 
bone marrow, lymph node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal cord, 
thymus, stomach, small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, 
testis and adipose. Abbreviations are as described for Panels 1, 1.1, L2, and 1.3D. 
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Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in close 
cooperation with the National Cancer Institute's Cooperative Human Tissue Network (CHTN) or 
the National Disease Research Initiative (NDRI). The tissues are derived from human 
malignancies and in cases where indicated many malignant tissues have "matched margins" 
obtained from noncancerous tissue just adjacent to the tumor. These are termed normal adjacent 
tissues and are denoted "NAT" in the results below. The tumor tissue and the "matched margins" 
are evaluated by two independent pathologists (the surgical pathologists and again by a 
pathologist at NDRI or CHTN). This analysis provides a gross histopathological assessment of 
tumor differentiation grade. Moreover, most samples include the original surgical pathology 
report that provides information regarding the clinical stage of the patient. These matched margins 
are taken from the tissue surrounding (i.e. immediately proximal) to the zone of surgery 
(designated "NAT", for normal adjacent tissue, in Table RR). In addition, RNA and cDNA 
samples were obtained from various human tissues derived from autopsies performed on elderly 
people or sudden death victims (accidents, etc.). These tissues were ascertained to be free of 
disease and were purchased from various commercial sources such as Clontech (Palo Alto, CA), 
Research Genetics, and Invitrogen. 
Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples of 
human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained from 
ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall into the 
following tissue groups: Squamous cell carcinoma of the tongue, breast cancer, prostate cancer, 
melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic cancers, kidney 
cancers, leukermas/lymphomas, ovarian/uterine/cervical, gastric, colon, lung and CNS cancer cell 
lines. In addition, there are two independent samples of cerebellum. These cells are all cultured 
under standard recommended conditions and RNA extracted using the standard procedures. The 
cell lines in panel 3D and 1 .3D are of the most common cell lines used in the scientific literature. 
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Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) composed of 

RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell lines or tissues 
related to inflammatory conditions. Total RNA from control normal tissues such as colon and 
5 lung (Stratagene, La Jolla* CA) and thymus and kidney (Clontech) was employed. Total RNA 
from liver tissue from cirrhosis patients and kidney from lupus patients was obtained from 
BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for RNA preparation from 
patients diagnosed as having Crohn's disease and ulcerative colitis was obtained from the National 
Disease Research Interchange (NDRI) (Philadelphia, PA). 

1 0 Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 

small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human umbilical 
vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and grown in the 
media supplied for these cell types by Clonetics. These primary celt types were activated with 

15 various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as indicated. The 

following cytokines were used; DL-1 beta at approximately l-5ng/ml, INF alpha at approximately 
5-1 Ong/ml, BFN gamma at approximately 20-50ng/ml, IL-4 at approximately 5-1 Ong/ml, EL-9 at 

*«. 

approximately 5-10ng/ml, IL-13 at approximately 5-10ng/ml. Endothelial cells were sometimes 
starved for various times by culture in the basal media from Clonetics with 0. 1 % serum. 

20 Mononuclear cells were prepared from blood of employees at CuraGen Corporation, using 

FicolL LAK cells were prepared from these cells by culture in DMEM 5% FCS (Hyclone), 
lOOjaM non essential amino acids (Gibco/Life Technologies, Rdckville, MD), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5x1 0-5M (Gibco), and lOmM Hepes (Gibco) and Interleukin 
2 for 4-6 days. Cells were then either activated with 10-20ng/ml PMA and l-2ng/ml ionomycin, 

25 IL-12 at 5-1 Ong/ml, EFN gamma at 20-50ng/ml and IL-1 8 at 5-1 Ong/ml for 6 hours. In some cases, 
mononuclear cells were cultured for 4-5 days in DMEM 5% FCS (Hyclone), 1 OO^M non essential 
amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0-5M (Gibco), and 
lOmM Hepes (Gibco) with PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at 
approximately 5fig/ml. Samples were taken at 24, 48 and 72 hours for RNA preparation. MLR 

30 (mixed lymphocyte reaction) samples were obtained by taking blood from two donors, isolating 
the mononuclear cells using Ficoll and mixing the isolated mononuclear cells 1 : 1 at a final 
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concentration of approximately 2xl06cells/ml in DMEM 5% FCS (Hyclone), lOOuM non 
essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol (5.5xlO-5M) 
(Gibco), and lOmM Hepes (Gibco). The MLR was cultured and samples taken at various time 
points ranging from 1 - 7 days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. Monocytes 
were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum (FCS) (Hyclone, 
Logan, UT), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xlO-5M (Gibco), and lOmM Hepes (Gibco), 50ng/ral GMCSF and'sng/ml 
IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes for 5-7 days in DMEM 
5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xlO-5M (Gibco), lOmM Hepes (Gibco) and 10% AB Human Serum or 
MCSF at approximately 50ng/ml. Monocytes, macrophages and dendritic cells were stimulated 
for 6 and 12-14 hours with lipopolysaccharide (LPS) at lOOng/ml. Dendritic cells were also 
stimulated with anti-CD40 monoclonal antibody (Phanningen) at lOug/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from mononuclear 
cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns and a Vario 
Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 lymphocytes 
were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 cells using CD8, 
CD56, CD14 and CD1 9 Miltenyi beads and positive selection. CD45RO beads were then used to 
isolate the CD45RO CD4 lymphocytes with the remaining cells being CD45RA CD4 
lymphocytes. CD45RA CD4, CD45RO CD4 and CDS lymphocytes were placed in DMEM 5% 
FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x1 0-5M (Gibco), and lOmM Hepes (Gibco) and plated at 1 Oecells/ml onto 
Falcon 6 well tissue culture plates that had been coated overnight with 0.5ug/ml anti-CD28 
(Pr^nningen) and 3ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6 and 24 hours, the cells were 
harvested for RNA preparation. To prepare chronically activated CDS lymphocytes, we activated 
the isolated CDS lymphocytes for 4 days on anti-CD28 and anti-CD3 coated plates and then 
harvested the cells and expanded them in DMEM 5% FCS (Hyclone), 1 OOuM non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO-5M (Gibco), and lOmM 
Hepes (Gibco) and IL-2. The expanded CDS cells were then activated again with plate bound 
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anti-CD3 and anti-CD28 for 4 days and expanded as before. RNA was isolated 6 and 24 hours 
after the second activation and after 4 days of the second expansion culture. The isolated NK cells 
were cultured in DMEM 5% FCS (Hyclone), lOO^iM non essential amino acids (Gibco), lmM 
sodium pyruvate (Gibco), mercaptoethanol 5.5xlO-5M (Gibco), and lOmM Hepes (Gibco) and 
5 IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 106cells/ml in DMEM 5% FCS (Hy clone), lOO^iM non essential amino acids 
(Gibco), lmM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO-5M (Gibco), and lOmM Hepes 
1 0 (Gibco). To activate the cells, we used PWM at 5^ig/ml or anti-CD40 (Pharmingen) at 

approximately lOfig/ml and DL-4 at 5-10ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates were 
coated overnight with lO^g/ml anti-CD28 (Pharmingen) and 2|ug/ml OKT3 (ATCC), and then 

|5 washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, German 
Town, MD) were cultured at 105-106cells/ml in DMEM 5% FCS (Hyclone), lOO^M non 
essential amino acids (Gibco), lmM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0-5M 

. (Gibcp), lOmM Hepes (Gibco) and IL-2 (4ng/ml). IL-12 (5ng/ml) and anti-IL4 (1 ^ig/ml) were 
used to direct to Thl, while IL-4 (5ng/ml) and anti-IFN gamma (1 ^ig/ml) were used to direct to 

20 Th2 and IL-1 0 at 5ng/ml was used to direct to Trl . After 4-5 days, the activated Thl , Th2 and Trl 
lymphocytes were washed once in DMEM and expanded for 4-7 days in DMEM 5% FCS 
(Hyclone), 100|liM non essential amino acids (Gibco), lmM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xlO-5M (Gibco), lOmM Hepes (Gibco) and IL-2 (Ing/ml). Following this, 
the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days with anti-CD28/OKT3 

25 and cytokines as described above, but with the addition of anti-CD95L (1 jig/ml) to prevent 
apoptosis. After 4-5 days, the Thl , Th2 and Trl lymphocytes were washed and then expanded 
again with IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes were maintained in this way for 
a maximum of three cycles. RNA was prepared from primary and secondary Thl , Th2 and Trl 
after 6 and 24 hours following the second and third activations with plate bound anti-CD3 and 

30 anti-CD28 mAbs and 4 days into the second and third expansion cultures in Interleukin 2. 
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The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, KU- 
812. EOL cells were further differentiated by culture in O.lmM dbcAMP at 5xl05cells/ml for 8 
days, changing the media every 3 days and adjusting the cell concentration to 5xl05cells/ml. For 
the culture of these cells, we used DMEM or RPMI (as recommended by the ATCC), with the 
5 addition of 5% FCS (Hyclone), 1 OOuM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO-5M (Gibco), lOmM Hepes (Gibco). RNA was either prepared 
from resting cells or cells activated with PMA at lOng/ml and ionomycin at 1 ug/ml for 6 and 14 
hours. Keratinocyte line CCD106 and an airway epithelial tumor line NCI-H292 were also 
obtained from the ATCC. Both were cultured in DMEM 5% FCS (Hyclone), 1 OQuM non essential 
10 amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0-5M (Gibco), and 
lOmM Hepes (Gibco). CCD1 106 cells were activated for 6 and 14 hours with approximately 5 
ng/ml TNF alpha and lng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours 
with the following cytokines: 5ng/ml IL-4, 5ng/ml IL-9, 5ng/ml IL-1 3 and 25ng/ml IFN gamma. 
For these cell lines and blood cells, RNA was prepared by lysing approximately 
15 107cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 1 0 minutes at room 
temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase was 
removed and placed in a 15ml Falcon Tube. An equal volume of isopropanol was added and left 
at -20°C overnight. The precipitated RNA was spun down at 9,000 rpm for 15 min in a Sorvall 
20 SS34 rotor and washed in 70% ethanol. The pellet was redissolved in 300ul of RNAse-free water 
and 35ul buffer (Promega) 5ul DTT, 7ul RNAsin and 8ul DNAse were added. The tube was 
incubated at 37°C for 30 minutes to remove contanunating genomic DNA, extracted once with 
phenol chloroform and re-precipitated with 1/10 volume of 3M sodium acetate and 2 volumes of 
100% ethanol. The RNA was spun down and placed in RNAse free water. RNA was stored at - 
25 80°C. 

Alcomprehensive panel_vl.0 

The plates for AI_comprehensive panel_vl .0 include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained from 
the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from tissue 
samples from the Backus Hospital in the Facility at CuraGea Total RNA from other tissues was 
obtained from Clinomics. 
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Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacement surgery at the Backus Hospital. Tissue samples 
were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of optimal 
quality and not degraded. Additional samples of osteoarthritis and rheumatoid arthritis joint 
5 tissues were obtained from Clinomics. Normal control tissues were supplied by Clinomics and 
were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as total 
RNA by Clinomics. Two male and two female patients were selected between the ages of 25 and 
47. None of the patients were taking prescription drugs at the time samples were isolated. 
10 Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 

disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn f s patients between the ages of 41-69 were used. Two patients were 
not on prescription medication while the others were taking dexamethasone, phenobarbital, or 
tylenol. Ulcerative colitis tissue was from three male and four female patients. Four of the patients 
1 5 were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in age 
from 40-70 and all were smokers, this age range was chosen to focus on patients with cigarette- 
linked emphysema and to avoid those patients with alpha- lanti-trypsin deficiencies. Asthma 
20 patients ranged in age from 36-75, and excluded smokers to prevent those patients that could also 
have COPD. COPD patients ranged in age from 35-80 and included both smokers and non- 
smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_vl .0 panel, the 
following abbreviations are used: 
25 AI = Autoimmunity 

Syn = Synovial 

Normal = No apparent disease 
Rep22 /Rep20 = individual patients 
RA = Rheumatoid arthritis 
30 Backus = From Backus Hospital 

OA = Osteoarthritis 
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) 



(SS) (BA) (MF) = Individual patients 

Adj = Adjacent tissue 

Match control = adjacent tissues 

-M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs isolated 
from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic tissues were 
obtained from patients enrolled in the Gestational Diabetes study. Cells were obtained during 
different stages in the differentiation of adipocytes from human mesenchymal stem cells. Human ' 

pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (1 8 - 40 years), otherwise healthy 
women with and without gestational diabetes undergoing routine (elective) Caesarean section 
After delivery of the infant, when the surgical incisions were being repaired/closed, the 
obstetrician removed a small sample . 

Patient 2: Diabetic Hispanic, overweight, not on insulin 

Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 
Patient 10: Diabetic Hispanic, overweight, on insulin 
Patient 1 1 : Nondiabetic African American and overweight 1 
Patient 12: Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus (a 
dmsion of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicate, Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem cells 
(HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger et al 
Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999- 143-147 
Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and ds cDNA 
production. A general description of each donor is as follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 

Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 

Donor 2 and 3 AD: Adipose, Adipose Differentiated 
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Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: kidney 
proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 cancer 
cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all cultured 
under standard recommended conditions and RNA extracted using the standard procedures. All 
samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the University 
of Miami School of Medicine, Islet tissue was processed to total RNA at an outside source and 
delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 

SK - Skeletal Muscle 

UT = Uterus 

PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples comprised of 
cDNA isolated from postmortem human brain tissue obtained from the Harvard Brain Tissue 
Resource Center. Brains are removed from calvaria of donors between 4 and 24 hours after death, 
sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are 
sectioned and examined by neuropathologists to confirm diagnoses with clear associated 
neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from each 
of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's disease, 
Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of these brains, 
the following regions are represented: cingulate gyrus, temporal pole, globus palladus, substantia 
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nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal cortex), Brodman Area 9 
(prefrontal cortex), and Brodman area 17 (occipital cortex). Not all brain regions are represented 
in all cases; e.g., Huntington's disease is characterized in part by neurodegeneration in the globus 
palladus, thus this region is impossible to obtain from confirmed Huntington's cases. Likewise 
Parkinson's disease is characterized by degeneration of the substantia nigra making this region 
more difficult to obtain. Normal control brains were examined for neuropathology and found to be 
free of any pathology consistent with neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
Cing Gyr - Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_V1.0 include two control wells and 47 test 
samples comprised of cDNA isolated from postmortem human brain tissue obtained from the 
Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and Spinal Fluid 
Resource Center (VA Greater Los Angeles Healthcare System). Brains are removed from calvaria 
of donors between 4 and 24 hours after death, sectioned by neuroanatomists, and frozen at -80°C 
in liquid nitrogen vapor. All brains are sectioned and examined by neuropathologists to confirm 
diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and controls 
with no dementia but evidence of severe Alzheimer's like pathology, (specifically senile plaque 
load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD senile plaque 
load). Within each of these brains, the following regions are represented: hippocampus, temporal 
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cortex (Brodman Area 21), parietal cortex (Brodman area 7), and occipital cortex (Brodman area 
17). These regions were chosen to encompass all levels of neurodegeneration in AD. The 
hippocampus is a region of early and severe neuronal loss in AD; the temporal cortex is known to 
show neurodegeneration in AD after the hippocampus; the parietal cortex shows moderate 
5 neuronal death in the late stages of the disease; the occipital cortex is spared in AD and therefore 
acts as a "control" region within AD patients. Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration__Vl .0 panel, the 
following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
10 upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 

Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 

SupTemporal Ctx = Superior Temporal Cortex 
1 5 Inf Temporal Ctx = Inferior Temporal Cortex 

NOVla and NOVlb (AC084364.5/cg-AC084364.5 and 11400078/CG50736-10: 
Stabilinjike) 

Expression of gene AC084364.5 and variant CG50736-10 was assessed using the primer- 
20 probe sets Ag03, Ag068, Ag812, Ag2742, Ag2743, Ag2744, Ag2745 and Ag2746, described in 
Tables AA, AB, AC, AD, AE, AF, AG, AH and AI. Results of the RTQ-PCR runs are shown in 
Tables AJ, AK, AL, AM and AN. 



Table AA . Probe Name Ag03 



Primers] > Sequences 

1 l.i 1 


Length 


Start 
Position 


Forward j5'-ctggttgtaggttgccatggt- 3' (SEQ ID NO: 115) 


21 


7156 


p , jTET-5 ' -cagcttcgttggcacaggcctctc-3 ' -TAMRA (SEQ ID 
n0t)e |NO:116) 


24 


7130 


Reverse ]5 ' -ccagtataagctgacctttgacaaag- 3 1 (SEQ ID NO: 117) 


26 i 


7101 



Table AB . Probe Name Ag068 
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Primers | Sequences 




Forward j5'-ctggttgtaggttgccatggt- 3- (SEQ ID NO: 118) 


21 


L 7156 


Probe J TET_5 - ca 3cttcgttggcacaggcctctc-3'-TAMRA (SEQ ID 
JNO:119) 

^Y e i" se I 5 ' -ccagtataagctgacctttgacaaag-3 • (SEQ ID NO • 120) 


24 
26 


7130 
7101 



Table AC . Probe Name Ag793 



Primers 


Sequences 


Length 


Start 
Position 


Forward 


5 -ccaaggttttagctgtggatct-3 ■ (SEQ ID NO-121) 


22 


5936 


Probe | 
Reverse j 


TET-5 -acatccactgcctggaagaccctg-3 ' -TAMRA (SEO ID ! 
NO:122). \ 

5 -cacatttcacactcagctctga-3' (SEQ ID NO:123) 


24 | 
22 ! 


5962 
5992 



Table AD . Probe Name Ag812 



Primers 


Sequences jLength 


Start 
Position 


Forward! 


5 -caggagcatttcgtgaaaga-3' (SEQ ID NO:124) j 20 


5329 


Probe 
Reverse jj 


^T-S^-ttttgcacctttatctgcagcctttg-S'-TAMRA (SEQ ID j ^ 
5 tttaacccgagcttcctcat-3 ■ (SEQ ID NO:l2S) | 20 j 


5376 
5402 



Table AE . Probe Name Ag2742 



Primers j Sequences 


Length 


Start 
Position 


Forward j5<-ctgcaaaatcttacgactttgg- 3' (SEQ ID NO-127) 


22 


5701 


Probe 


It5\^ ' : Ca f caaacaat ^ ctacat caaatttagca-3 • -TAMRA SEQ 
J±JD NO: 128) 


30 


5723 


JKeverse|5 -atgacactcagcaaacctgagt-3' (SEQ ID NO-129) 


22 


5765 1 


1 

■~ 


'able AF. Probe Name Ag2743 






Primers 


Sequences 


Length 


Start 
Position 


Forward 


5 -ctgcaaaatcttacgactttgg-3 ' (SEQ ID NO-130) 


22 


5701 


Probe 


IDNO • ~3 aaCaaaCaat9gctacatcaaattt a9ca-3 ' -TAMRA (SEQ \ 


30 


5723 


Reverse 


5' -atgacactcagcaaacctgagt-3' (SEQ ID NO-132) j 


22 


5765 
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Table AG . Probe Name Ag2744 



Primers 


Sequences 








Length 


Start 
Position 


Fomardjs 1 -ctgcaaaatcttacgactttgg-3 1 (SEQ ID 


NO 


:133) 




22 


5701 


Probe 


TET-5 * -caacaaacaatggctacatcaaatttagca- 
ID NO:134) 


•3 ' 


-TAMRA 


(SEQ ; 


30 


5723 


Reverse 


5 ' -tcagcaaacctgagtcctgta-3 * (SEQ ID NO: 


135) 




21 


5759 


table AH. Probe Name Ae2745 


Primers 


Sequences 








Length 


Start 
Position 


Forward 


5 ' -ctgcaaaatcttacgactttgg-3 1 (SEQ ID 


NO 


:136) 


i 


22 


5701 


Probe 


TET-5 ' -caacaaacaatggctacatcaaatttagca- 
ID NO:137) 


-3 r 


-TAMRA 


(SEQ j 


30 


5723 


Reverse ! 5 1 -atgacactcagcaaacctgagt-3 1 (SEQ ID 


NO 


:138) 


■ ; 


22 


5765 


Table AL Probe Name Ag2746 


Primers* 


Sequences 








Length 


Start 
Position 


Forward 


5 1 -ctgcaaaatcttacgactttgg-3 ' (SEQ ID 


NO 


:139) 




22 


5701 


Probe 


TET-5 1 -caacaaacaatggctacatcaaatttagca- 
ID NO: 140) 


■3 1 


-TAMRA 


(SEQ | 


30 


5723 


Reverse 5 * -atgacactcagcaaacctgagt-3 ' (SEQ ID 


NO 


:141) 


...... J 


22 


5765 


Table AJ. Panel 1 













Tissue Name 


Rel. Exp.(%) 
Ag03, Run 
87353672 


|Rel.Exp.(%) 
Ag068, Run 
87361479 


Tissue Name 


Rel. Exp.(%) 
Ag03, Run 
87353672 


Rel. Exp.(%) 
Ag068,Run 
87361479 


Endothelial cells 


0.0 

"""""""" — '"■'■"»—" 


0.0 


Renal ca, 786-0 


0.0 


0.0 


Endothelial cells 
(treated) 


0.0 


0.0 


Renal ca. A498 


0.1 


0.5 


Pancreas 


0.0 


2.3 


Renal ca, RXF 
393 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


Renal ca. 
ACHN 


0.0 


0.0 


Adsenal gland 

„ _ f.. 


0.5 


1.3 


Renal ca. UO- 
31 


0.0 


0.1 


Thyroid 


1.8 : 


2.1 j 


Renal ca. TK-10 


0.2 ; 


0.9 


Salivary gland 


2.5 | 


3.0 


Liver 


14.2 


12.9 
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Pituitary gland 


0.8 


0.8 




25.7 


15.6 


Brain (fetal) 


0.1 


0.4 


I ,iver 

(hepatoblast) 
HepG2 


1 0.0 


0.1 


Brain (whole) 


0.3 


i 0.6 


Lung 


0.5 




Brain (amygdala) 


0.1 


| 0.4 


If una ff^taH 
IJOlLUg ^ AC Lai J 


A A 

\ 4.4 


j 6.2 


Brain 

(cerebellum) 


0.4 


Jl 0.7 


jLung ca. (small 


\ 0.0 


0.0 


Brain 

(hippocampus) 


0.3 


; 0.9 


Lung ca. (small 
tjpt ijag 


0.1 


0.4 


Brain (substantia 
nigra) 


0.1 


0.3 


Lung ca. (s.cell 

vol.) orir- 1 1 


i 0.0 


0.0 


Brain (thalamus) 


0.1 


| 0.2 


Lung ca. (large 


0.0 


0.0 


Brain 

(hypothalamus) 


0.4 


j 0.5 


Xung ca. (non- 
5>m. cen j A34y 


0.0 


0.1 


Spinal cord 


0.0 


0.3 


Lung ca. (non- 

c ppin XTr^T tno 
s.cenj JNCl-rLZJ 


0.0 


0.3 


glio/astro U87- 
MG 


0.0 


0.1 


Lung ca. (non- \ 
s.cell)HOP-62 j 


0.0 


P.l 


glio/astro U-l 1 8- 
MG 


0.1 


0.2 


Lung ca. (non- j 
s.cl)NCI-H522 1 


0.0 


0.0 


astrocytoma 
SW1783 




0.0 


Lung ca. 
(squam.) SW 1 
900 \ 


0.0 


0.1 


neuro*; met SK- 
N-AS 


o.o ! 


0.0 


Lung ca. 
(squam.) NCI- 


0.1 


0.3 


astrocytoma SF- 
539 


0.0 


o.i j: 


Mammary gland 


4.7 


5.1 


astrocytoma SNB- 
75 




0.2 ! J 

H 


Breast ca.* 
i>l.ef) MCF-7 


0.0 


02 


glioma SNB- 19 


0.6 


J 

1-6 :( 
1 


Jreast ca.* [ 
pl.ef) MDA- j 
VTB-231 1 


0.1 


0.4 


glioma U251 


0.2 


0.9 1 


Breast ca.* (pi. 
;fi T47D 


0.1 


0.4 


glioma SF-295 


0.1 


0.2 1 

5 


Jreast ca. BT- i 
'49 ! 


U.U 


0.0 


Heart 


0.3 


0-3 ? 

!1\ 


Jreast ca. 3 
tfDA-N J 


0.1 


0.6 


Skeletal muscle 


0.3 


0.4 C 


)vary j 


... 3.6 | 


1.3 
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Bone marrow 


3.5 


3.0 


Ovarian ca. j A A 
OVCAR-3 j U * U 


0.1 


Thymus 


0.3 


0.2 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


100.0 


100.0 


Ovarian ca. 
OVCAR-5 


0.1 


0.6 


Lymph node 


29.3 I 


81.2 


Ovarian ca. j n - 
OVCAR-8 


0.7 


Colon (ascending) 


0.8 


1.0 


Ovarian ca. j A A 
TGROV-1 1 


0.3 


Stomach 


1.2 


1.5 


Ovarian ca. | 

^aSdlCb^ OJV- 1 v.U 

OV-3 j 


0.2 


Small intestine 


1.6 


1.7 


uierus a u.z 


0.4 


Colon ca. SW480 


0.0 


0.0 


Placenta j 1.9 


1.6 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.1 


Prostate j 0.7 


1.0 


Colon ca. HT29 


0.0 ; 


0.1 


Prostate ca.* j n n 
(bone met) PC-3 j 


0.0 


Colon ca. HCT- 
116 


o.o ! 


0.0 


Testis J 23.5 ' 


22.1 


Colon ca. CaCo-2 


0.1 


o.i j 


Melanoma I ftA 
Hs688(A).T J U,U ! 


0.1 


Colon ca. HCT-15 


0.1 


0.7 


Melanoma* j \ 
(met) j 0.0 
Hs688(B).T 


0.1 


Colon ca. HCC- 
2998 


0.0 I 


0.3 


Melanoma I _ 
UACC-62 j U ' U 


0.0 


Gastric ca. (liver 
met)NCI-N87 


0.1 j 


0.2 


Melanoma M14 | 0.1 


0.5 


Bladder 


1.1 


0.2 j 


Melanoma LOX | n 1 
IMVI J u>1 


0.5 


Trachea 


2.4 


2.2 


Melanoma* | ■ 
(met) SK-MEL- 0.0 

5 1 , 


0.0 


Kidney 


0.1 1 

~J 




Melanoma SK- f 
MEL-28 J U 


1.3 


Kidney (fetal) 


1.0 


1.3 1 ! \ 
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Tissue Name 



Rel. Exp.(%) 
Ag812, Run 
118348259 



Endothelial cells 



0.0 



Heart (Fetal) 



0.3 



Pancreas 



Pancreatic ca. 
CAP AN 2 



Adrenal gland 



2.0 



0.0 



0.3 



Thyroid 



Salivary gland 



Pituitary gland 



2.0 



6.3 



0.1 



Rel. Exp.(%) 
Ag812, Run 
121953945 



Tissue Name 



0.0 



jRenal ca, 786-0 



5.6 fRenal ca. A498 



0.6 



fRenal ca. RXF 
393 



0.0 



Renal ca. 
ACHN 



0.9 



0.7 



Rel. Exp.(%) 
Ag812,Run 
118348259 



0.0 



0.3 



0.0 



Renal ca. UO- 
31 



Rel. Exp.(%) 
Ag812,Run 
121953945 



0.0 



0.0 



Renal ca. TK- 
10 



6.7 



[Liver 



0.4 



Liver (fetal) 



0.0 



100.0 



37.9 



0.0 



0.1 



0.0 



0.0 



0.0 



0.0 



100.0 



58.2 



Brain (fetal) 



0.1 



0.0 



Liver ca. 

(hepatoblast) 

HepG2 



0.0 



0.0 



Brain (whole) 



Brain (amygdala) 



Brain 

(cerebellum) 



1.2 



0.0 



7.6 



Brain 
(hippocam pus) 

Brain (thalamus) 



Cerebral Cortex 



Spinal cord 



0.1 



0.0 



0.1 



0.0 



glio/astro U87- 
MG 



glio/astro U- 118- 
MG 

astrocytoma 
SW1783 



0.0 



0.0 



neuro*; met SK- 
N-AS 



astrocytoma SF- 
539 



0.0 



0.0 
0.0 



0.1 



Lung 



0.1 



0.0 



0.2 
0.0 
0.1 



Lung (fetal) 



Lung ca. (small 
cell) LX-1 



0.1 



Lung ca. (small 
cell)NCI-H69 
Lung ca. (s.cell 
var.) SHP-77 



0.4 



2.4 



0.0 



0.1 
0.0 



Lung ca. (large 
cell)NCI-H460 



Lung ca. (non- 
sm. cell) A549 



0.0 



0.0 



Lung ca. (non- 

s.cell)NCI- 

H23 



0.0 



0.0 



Lung ca. (non- 
s.celI)HOP-62 



Lung ca, (non- 
s.cl)NCI-H522 



0.0 



0.1 



0.0 



0.0 



0.0 



Lungca, 
(squam.) SW 
900 



0.1 



] 



Lung ca. 
[(squam.) NCI- 



0.0 



0.1 



242 



0.8 



2.5 
0.0 



0.6 
0.0 
0.2 
0.2 



0.1 



0.0 



0.0 



0.0 



0.2 



WO 02/059315 



PCT/US01/50076 









H596 






astrocytoma 
SNB-75 


0.0 


0.0 


Mammary 
gland 


2.9 


2.3 


glioma SNB-19 


0.0 


0.1 


Breast ca.* 
(pl.ef)MCF-7 


0.0 


0.0 


glioma U251 


0.0 


0.1 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 


0.0 


glioma SF-295 


0.0 


0.0 


Breast ca.* (pi. 
ef)T47D 


0.1 


0.3 


Heart ; 


0.5 


1 o 

1. 8 


Breast ca. BT- 
549 


0.0 


0.0 


Skeletal muscle 


2.4 


1.5 


Breast ca. 
MDA-N 


0.0 


0.1 


Bone marrow 


2.7 


3.5 


Ovary 


1.4 


4.2 


Thymus 


0.2 


0.3 

r .. ..„,,. rr — 


Ovarian ca. 
OVCAR-3 


2.9 


0.0 


Spleen \ 


44.8 


44.4 


Ovarian ca. 
OVCAR-4 


4.1 


0.0 


Lymph node \ 


39.2 \ 


51.8 | 


Ovarian ca. 
OVCAR-5 


0.2 


0.3 , 


Colorectal 


0.0 


0.2 \ 


Ovarian ca. 
OVCAR-8 


0.0 


0.1 


Stomach 


1.0 j 


2.9 . j 


Ovarian ca 

\/ V CU Lit 1 .1 

IGROV-1 


0.0 


0.0 


Small intestine 


1.2 j 


2.7 ; 


Ovarian ca. 
(ascites) SK- . 
OV-3 


0.0 


0.0 


Colon ca. SW480 ! 


0.0 


0.0 j 


Uterus 


0.2 


0.7 


Colon ca.* 
SW620(SW480 
met) • 


0.0 


0.0 jpiacenta 


0.8 


0.9 


Colon ca.RT29 ' 


0.0 


0.1 [Prostate 


0.3 


0.5 . 


Colon ca.HCT- ! 
116 ! 


0.0 


jProstate ca.* 
0.0 (bone met) PC- 

P 


0.0 


0.0 


Colon ca. CaCo- 
2 


0.0 


0.0 Testis 


12.2 


8.4 


CC Well to Mod 
Diff (OD03866) i 


0.1 i 


n A jMelanoma 
" A ]Hs688(A).T 


0.0 


0.0 


Colon ca.HCC- 
2998 


0.0 


q q jMelanoma* , 
j(met) 


0.0 


0.1 
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:: _ i 


[Hs688(B).T 






Gastric ca. (liver 
met)NCI-N87 


0.0 


0.1 




Melanoma 
UACC-62 


0.0 


0.0 


Bladder 


3.7 


3.8 




Melanoma M14 


01. 


0.2 


Trachea 


1.1 


1.9 




Melanoma 
LOXIMVI 


0.0 


0.0 


Kidney 

■ 


0.1 j 


0.4 


... .J 


Melanoma* 
(met) SK- 
MF.T.-5 j 


0.1 


0.0 


Kidney (fetal) J 


0.8 ] 


2.1 




i 

1 





Table AL . Panel 1.3D 



Tissue Name 


ReL Exp.(%) 
Ae2742»Run 
! 153641674* 

1 


j ReL Exp.(%) 

; AaUd'Z Pun 

! 153658349 


j ReL Exp.(%) 
l AgZ/44, Kun 
153670718 


ReL Exp.(%) 
Ag2745,Run 
153664738 


i ReL Exp.(%) 
| Ag2746, Run 
153675151 


Liver . T_ 
adenocarcinoma 


0.0 


j 0.0 


| 0.0 


p 0.0 


0.0 


Pancreas 


0.2 


I 0.4 


| 0.3 


J 02 




Pancreatic ca. 
CAPAN2 


U.v 


0.0 


0.0 


0.0 


0.0 


Adrenal gland 


j 0.2 


0.0 


j 0.0 


0.4 


02 


Thyroid 


I 0.5 


0.6 


1 -Ti 


1.4 


0.6 


Salivary gland 


! i.o 


1.0 


1 0.7 . 


0.7 


0.1 


Pituitary gland 


0.0 


0.0 


1 o.i • 


0.0 


0.0 


Brain (fetal) 


0.0 


0*0 


1. o.o 


0.0 


0.0 


Brain (whole) 


0.0 


0.0 


I o.i 


0.0 


0.0 


Brain (amygdala) 


0.0 




r 0.1 


0.0 


0.0 


Brain 

(cerebellum) 


0.0 


0.0 


0.0 


0.0 


0.0 


Brain 

(hippocampus) 


0.3 


0.0 | 


0.1 


0.0 


. 0.0 


Brain (substantia ; 
nigra) 


0.0 


0.0 j 


0.0 


0.0 


0.0 


Brain (thalamus) j 


0.0 1 


o.o 1 


0.0 j 


0.0 


0.0 


Cerebral Cortex ( 


0.0 


0.0 j 


0.0 


„ 0.1 J 


0.0 


Spinal cord 


0.0 j 


0.0 


0.0 


0.0 


0.0 


glio/astro U87- * 
MG 


0.0 


0.0 


0.0 


0.0 


0.0 


glio/astro U-l 18- 
MG 


0.0 ; 


0.0 


0.0 


0.0 


0.0 
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astrocytoma 
SW1783 


0.0 


0.0 j 0.0 


0.0 


0.0 


neuro*; met SK- 
N-AS 


0.0 


0.0 j 0.0 


0.0 


0.0 


astrocytoma SF- 
539 


0.0 




l/.U 


0.0 


0.0 


astrocytoma SNB- 
75 


u.u 


v.U 


n a 
u.u 


u.u 


0.0 


glioma SNB-19 


0.0 


0.0 


0.0 


0.0 


0.0 


glioma U251 


0.0 


0.0 


0.0 


0.0 


0.0 


glioma SF-295 


0.0 


0.0 


0.0 


0.0 


0.0 


Heart (Fetal) 


1.8 


0.7 


2.1 


2.1 


1.5 


Heart 


0.1 


0.2 


0.0 


0.1 


0.2 


Skeletal muscle 
(Fetal) 


8.5 


69 


93 


9.5 


6.8 


Skeletal muscle 


0.0 


i r 

0.0 


0.0 


0.1 


0.0 


Bone marrow 


2.6 


2.2 


3.3 


2.4 


3.1 


Thymus 


0.1 


0.0 


0.1 


0.1 


0.2 


Spleen 


100.0 


100.0 


100.0 


100.0 


100.0 


Lymph node 


20.7 


17.9 ; 


25.5 


26.4 


32,8 


Colorectal 


1.6 


1.1 


0.6 


0.7 


0.4 


Stomach 


1.3 


0.5 


1.2 j 


0.7 


0.9 


Small intestine \ 


1.3 


1.0 


1.1 I 


1 i 


1 7 


Colon ca. SW480 


0.0 


0.0 


0.0 


0.0 


0 0 


Colon ca.* 
SW620 (SW480 
met) 


0.0 


0.0 


0.0 


0.0 ! 


0 0 


Colon ca. HT29 


0.0 1 


0.0 1 


0.0 


0.0 ; 


0.0 


Colon ca. HCT- 
116 


0.0 


0.0 


0.0 


0.0 


0.0 


Colon ca CaCo-2 


0.0 


0.0 


0.0 


0.0 


0.0 


CC Well to Mod 
Diff(OD03866) 


0.1 


O 1 


fi n 
u.u 


02 


0.1 


Colon ca. HCC- 
2998 


0.0 


0.0 


0.0 


0.0 


0.0 


Gastric ca. (liver 
met)NCI-N87 


0 0 


0.0 j 


0.0 


0.0 1 


0.1 


Bladder 


0.3. | 


0.4 ; 


0.6 


0.6 ] 0.4 


Trachea 


1.3 ! 


0.7 


1.4 


1.2 j 1.3 


Kidney 


0.0 


0.0 ! 


0.1 


0.0 j 0.0 
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Kidney (fetal) 


2 4 


*2 A 
D A 


1 3.8 


X_ 2A 


T~ 3.0 




Renal ca 786-0 


0.0 


U.U 


§ A A 

j 0.0 


0.0 


J o.o 




Renal ca. A498 


0 0 


a a 


j 0.0 


o.o 


1 0.0 




Renal ca RXF 
393 


0.0 


0.0 


0.0 

4— — 


0.0 


0.0 




Renal ca ACHN 


0.0 


1 0.0 


I 0 0 


■ „ 

U.U 


1 0.0 




Renal ca.UO-31 


0.0 


f 0.0 




0.0 


1 0.0 


Renal caTK- 10 

x-a vex 


0.0 

5.6 


: 0.0 
8.8 


0.0 
6.1 


0.0 
6.4 


j 0.0 
j 10.3 




j-fi vcr ^lcioi ) 


33.4 


33.2 


33.9 


33.4 


i 36.6 




j-fivcr Ca. 

(hepatoblast) 

HepG2 


I 0.0 


0.0 


! 0.0 


0.0 

i 


\ o.o 


Lung 


j 0.6 


0.6 


! 0.6 | 0.7 


0.2 


ijung ^ieiai j 


j 2.0 


1.9 


2.4 


J 1 0 




Lung ca. (small 
ceuj LA-i 


0.0 

1 


0.0 


j 0.0 


0.0 


6.0 


Lung ca. (small 
cell) JVC1-H69 


0.0 1 

... ! 


0 0 


0.0 


0.0 


0.0 


Lung ca. (s.cell 

• xT«~»f \ CTJT> 

var.j bjir-77 


0.0 j 


00 


0.0 


0.0 


0.0 




Lung ca. (large 
ceilJJN \^i-rl4o(J 


0.0 


0.0 


0.0 


0.0 


0.0 




Lung ca. (non-sm. 

Cell ^ J\ JHy 


0.0 


0.0 


0.0 ; 


0.0 ; 


0.0 




Lung ca (non- 

c rv»in MPT TJOI 

s. ceil ) lNL>l-xiZ3 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung ca. (non- 


0.0 


0.0 


0.0 


o.o ~"j 


0.0 




Lung ca (non- 


0.0 


i 

0.0 


0.0 


0.0 


0.0 




SW 900 


0.0 


0.0 


0.0 




0.0 


0.0 




.liner r*ji f cmiom \ 

NCI-H596 


0.0 


0.0 j 


0.0 


0.0 


0.0 




avxcuxJLijuLai y y lcillCJ 


1 c i 

— ^ 


1.5 


1.1 


1.7 


1.5 




Breast ca* (pl.ef) 
MCF-7 


A A 1 


0.0 


0.0 


0.0 


0.0 




Sreast ca* (pl.ef) 
MDA-MB-231 


0.0 | 


0.0 ; 


0.0 


0.0 


0.0 




Breast ca* (pi. ef) 


°o i 


...o.o | 


0.0 


0.0 j 


0.0 
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T47D 1 




! 




Breast ca. BT-549 j 0.0 


0.0 


0.0 j 0.0 


0.0 


.breast ca. MDA- 
N 


0.0 


0.0 


0.0 0.0 


0.0 


Ovary 


< A 


5.4 


4.5 J 6.0 


4.6 


Ovarian ca. 

U V LAK-j 


0.0 


0.0 


0.0 J 0.0 


0.0 


Ovarian ca. 

rwr* A "D A 


0.0 


0.0 


0.0 j 0.0 


0.0 


Ovarian ca. 
UVLAKo 


0.0 


0.0 


0.0 j 0.0 


0.0 


Ovarian ca. 

\J V U Al\- O 


0.0 


0.0 


0.0 


0.0 


0.0 


w vcu. xctii ua, 

IGROV-l 


0.0 


0.0 


0.0 


0.0 


0.0 


(ascites) SK-OV-3 


0.0 


0.0 


0.0 


0.0 


0.0 


Uterus 


0.2 


0.2 


0.5 


0.3 


0.1 




ft A 


0.0 


A A 


A 1 
0.1 


0.2 


Prostate 


0.2 


o.i S 


A 1 
U.I 


fl 1 

0.1 


0.1 


Prostate ca.* 
(bone met) PC-3 


0.0 


0.0 j 


0.0 


0.0 


0.0 


Testis 


7.5 


5.9 | 


4.7 


6.5 ! 


5.6 


Melanoma 
Hs688(A).T 


0.0 


0.0 i 

n ■ i ' 


0.0 


0.0 j 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.0 


0.0 


0.0 


0.0 




0.0 


Melanoma 
UACC-62 


0.0 


0.0 


0.0 


0.0 


0.0 


Melanoma Ml 4 


0.0 


0.0 


0.0 


0.0 ■ 


0.0 


Melanoma LOX 
IMVI 


0.0 

— 


0.0 


0.0 


0.0 


0.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


0.0 j 


0.0 


0.0 


0.0 


Adipose 


1.0 


1.5 | 


0.6 


0.5 


1.1 . 


Table AM. Panel 2D 


j Rel. Exp.(%) 
Tissue Name ] Ag2742, Run 
j 153641758 


Rel. Exp.(%) 
Ag2743, Run 
153658357 


Rel. Exp.(%) j Rel. Exp.(%) ; 
Ag2744, Run Ag2745,Run \ 
153670751 j 153664739 j 


Rel. Exp.(%) 
Ag2746,Run 
153675220 
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Normal Colon 


j 3.2 


3.8 j 4.4 


4.8 | 4.5 


CC Well to Mod 
Diff(OD03866) 


; o.i 


0.1 


0.1 


0.0 0.0 


CC Margin 
(OD03866) 


0.7 


0.5 


0.9 


1.2 


0.3 


CCGr.2 
rectosigmoid 

(UD03868) 


0.2 ■ 


0.4 


0.2 


! 0.2 


0.1 


CC Margin 
(OD03868) 


; 0.1 


0.1 


0.0 


I 0.2 


0.1 


CCModDiff 

(ODO3920) 


\ o.o 


0.1 


0.1 


0.0 


0.0 


CC Margin 
(ODO3920) 


1.1 


2.0 
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Panel 1 Summary: Ag03/Ag068 

Two experiments with the same probe and primer set produce results that are in excellent 
agreement, with highest expression of the AC084364.5 gene in the spleen (CTs=21-25). Overall, 
this gene appears to be more highly expressed in normal tissue than in cancer cell lines. There are 
however detectable levels of expression in cell lines derived from melanoma, breast, renal, 
ovarian, lung, gastric and colon cancers. Thus, the difference in levels of expression of this gene 
could potentially be used to differentiate between these cancer cell line samples and other samples 
on this panel and between normal tissues and malignancies from those cancers. 

There are also higher levels of expression in lung, and kidney tissue from fetal sources 
(CTs=25-28) when compared to levels of expression in the adult (CTs=38-31). Thus, expression 
of this gene could also be used to differentiate between adult and fetal lung and kidney tissue. 

Among tissues with metabolic function, this gene is expressed in the liver, pituitary, 
thyroid, heart, skeletal muscle and adrenal gland. This suggests that the protein encoded by this 
gene may be invovled in the homeostasis of these tissues. Therefore, therapeutic modulation of 
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the expression or function of this gene product may be effective in the treatment of metabolic 
disorders, including obesity and diabetes. 

This gene is ahomolog of Stabilin-1, and is also expressed at moderate levels in all brain 
regions examined. Because stabilin is involved in angiogenesis, the therapeutic modulation of this 
5 gene or its protein product may be of benefit in the treatment of stroke/cerebral ischemia/cerebral 
infarct. 

Panel 1.2 Summary: Ag812 

Two experiments with the same probe and primer set show highest expression of the 
AC084364.5 gene in the liver (CTs=25). Significant expression is also found in other metabolic 
10 tissues including fetal and adult heart, skeletal muscle, pancreas, thyroid, pituitary and adrenal 
gland. The high expression of this gene in the liver suggests that this gene may be involved in the 
normal homeostasis of that organ. Therapeutic modulation of the expression or function of this 
gene may be effective in the treatment of disease that involve the liver. 

This gene also shows low to moderate expression in the brain. Please see Panel 1 for 
'15 discussion of potential utility of this gene in the central nervous system. 

While this gene shows a greater association for normal tissue, there are significant levels 
of expression in a cluster of ovarian cancer cell lines. Thus, expression of this gene could be used 
to differentiate between those samples and other samples on this panel, and between normal and 
malignant ovarian tissue. Finlhennore, therapeutic modulation of the expression or function of 
20 this protein may be effective in the treatment of ovarian cancer. Please note that data from a third 
experiment with the probe and primer set Ag793 is not included, because the controls indicate that 
the experiment failed. 

Panel 13b Summary: Ag2742, Ag2743, Ag2744, Ag2745, Ag2746 

Multiple experiments with the same probe and primer set produce results that are in 
25 excellent agreement, with all experiments showing highest expression of the AC084364.5 gene in 
the liver (CTs=25). Significant expression is also found in the spleen (CTs=28-29). This result is 
in concordance with the results from Panel 1 . 
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This gene appears to be expressed at higher levels in the fetal kidney and skeletal muscle 
(CTs=32-34) than in the comparable adult tissues (CTs=40). Thus, expression of this gene could 
be used to differentiate between kidney and skeletal muscle tissue from adult and fetal sources. 
Furthermore, the higher levels of expression of this gene in the fetal tissues suggest that this gene 
product may be involved in the development of these organs. Thus, therapeutic modulation of the 
expression or function of these genes may be effective in treating disease of these organs in the 
adult 

In this panel, this gene appears to exclusively associate with normal tissue samples, a 
preference that is also observed in panels 1 and 1.2. Thus, absence of expression of this gene may 
be useful in differentiating between the cancerous cell lines on this panel, and their corresponding 
normal tissues, specifically cancers of the ovary, breast and colon. 

Panel 2D Summary: Ag2742/Ag2743/Ag2744/Ag2745/Ag2746 
Multiple experiments with the same probe and primer set show expression of the 
AC084364.5 gene to be highest and almost exclusive in the liver (CTs=27-29). Furthermore, there 
is higher expression in liver tissue when compared to colon cancer or melanoma that have 
metastasized to the liver. This liver specific expression is in concordance with the results from 
previous panels. The low/undetectable levels of expression in cancer samples are also in 
agreement with the results observed in the preceding experiments. Thus, the expression profile of 
this gene suggests that expression of this gene could be used to differentiate between liver tissue 
and other samples on this panel and as a marker for liver tissue. Furthermore, therapeutic 
modulation of the expression or function of the protein encoded by this gene could be effective 
the treatment of liver cancer or other disease that involve the liver. Additionally, slightly high( 
expression of this gene is seen in normal bladder, ovary and stomach compared to the adjacent 
tumor tissue. Hence, expression of this gene might be used as a marker to identify normal tissue 
from cancerous tissue in these organs. In addition, polypeptide molecules could potentially be 
used to therapeutically inhibit bladder, ovary and stomach cancer. 

Panel 4D Summary: Ag812/Ag2742/Ag2743/Ag2744/Ag2745/Ag2746 
The expression of the AC084364.5 gene appears to be highest in samples from cirrhotic 
liver, (CTs=32-33). Low level expression is also detected in samples derived from normal lung. 
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The presence of this gene in liver cirrhosis (a component of which involves liver inflammation 
and fibrosis) suggests that therapeutic agents involving this gene may be useful in reducing or 
inhibiting the inflammation associated with fibrotic and other inflammatory diseases. 

5 NOV2a and NOV2b (CG50646-04/cgl42106342 and CG50646-05: polydom protein) 

Expression of gene CG50646-04 and variant CG50646-05 was assessed using the primer- 
probe set Ag768, described in Table BA. Results of the RTQ-PCR runs are shown in Tables BB 
andBC. . 



Table BA . Probe Name Ag768 



Primers| Sequences 


jLength 


Start 
Position 


Forward |5 • -gggctataagtcagtcggaagt -3 ' (SEQ ID NO:142) 


22 


6772 


p . ]TET-5'-cctgtatttgtctgccaagccaatcg-3'-TAMRA (SEQ ID 
" |NO:143) 


j 26 


6794 


Reverse |5 ' -acagtcgagaggaacacacatc-3 1 (SEQ ID NO: 144) 


j 22 


6844 



10 Table BB. Panel 1.2 



Tissue Name 


Rel. Exp.(%) Ag768, 
Run 116422776 


Tissue Name 


ReI.Exp.(%)Ag768, 
Run 116422776 


Endothelial cells 


0.0 j 


Renal ca. 786-0 


0.0 


Heart (Fetal) 


0.0 


Renal ca. A498 


0.0 


Pancreas 


0.0 


Renal ca. RXF 393 


0.0 


Pancreatic ca. CAP AN 
2 


0.0 


Renal ca. ACHN 


0.0 


Adrenal gland * ; 


0.1 


Renal ca.UO-31 . 


0.0 


Thyroid 


0.0 


Renal ca.TK- 10 


0.0 


Salivary gland t ■ 


0.0 


Liver 


0.0 


Pituitary gland ] 


0.0 


Liver (fetal) 


0.0 


Brain (fetal) 


0.0 


Liver ca. (hepatoblast) 
HepG2 


0.0 


Brain (whole) 


0.0 |Lung 


0.6 


Brain (amygdala) 


0.0 | 


Lung (fetal) 


0.0 


Brain (cerebellum) \ 


0.0 •- , j 

i 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (hippocampus) 


0.0 jLung ca. (small cell) | 0.0 
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Brain (thalamus) 


0.0 


Lung ca. (s.cell var.) 
iSHP-77 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (large 
jcell)NCI-H460 


; 0.0 


Spinal cord 


q q Lung ca. (non-sm. 
_ ' (cell)A549 


0.0 


glio/astro U87-MG 


0 o [Lung ca. (non-s.cell) 
JNCI-H23 


0.0 


glio/astro U-118-MG 


0 o jLung ca. (non-s.cell) 
jHOP-62 


0.0 

1 


astrocytoma SW1783 


; 0 0 [Lung ca. (non-s.cl) 
' " (NCI-H522 


0.0 


neuro*; met SK-N-AS 


0 0 ILung ca. (squam.) SW 
1900 


0.0 


astrocytoma SF-539 


0 o jLung ca. (squam.) 
1NCI-H596 


0.0 . 


astrocytoma SNB-75 


0.0 


Mammary gland 


4.4 


glioma SNB-19 


0.0 


Breast ca.* (pl.ef) 
MCF-7 


0 0 


glioma U251 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


rrl-iy-^-m^ or? one 

glioma c>r-2y5 


0.0 


Breast ca.* (pi. ef) 
T47D 


0.0 


Heart 


o- 1 


Breast ca. BT-549 


0.0 


Skeletal muscle 


0.2 Breast ca. MDA-N nn 


Bone marrow 


0.0 |Ovary 


0.0 


Thymus 


0.0 (Ovarian ca. OVCAR-T 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-41 


0.0 


Lymph node 


0.7 


Ovarian ca. OVCAR-5 


0.0 


Colorectal 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Stomach 


0.0 


Ovarian ca. IGROV-1 


0.0 


Small intestine 


0.8 ! 


Ovarian ca. (ascites) 
SK-OV-3 j 


0.0 


Colon ca. SW480 


0.0 11 


Uterus i 


0.2 


Colon ca.* SW620 
(SW480met) 


0.0 i] 


'lacenta 


100.0 


Colon ca. HT29 


0.0 ;] 


^restate 


0.0 


Colon ca.HCT-1 16 


0.0 :I 

I 


5 rostate ca.* (bone 

net) PC-3 °-° 


Colon ca. CaCo-2 


0.0 (Testis | ao 
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CCWelltoModDiff j 


0.0 


jMelanoma 
Ihs688(A).T 


0.0 


Colon ca. HCC-2998 ! 


0.0 


JMelanoma* (rnet^ 
|Hs688(B).T 


0.0 


Gastric ca. (liver met) ; 
NCI-N87 j 


0.0 


JMelanoma UACC-62 


0.0 


Bladder 


0.0 


JMelanoma M14 ; 


0.0 


Trachea 


0.0 


[Melanoma LOXMVIj 


0.0 


Kidney 


0.0 


jMelanoma* (met) SK- 
]MEL-5 


0.0 


Kidney (fetal) 


0.0 | 




Table BC. Panel 4D 


Tissue Name 


"Pal T?vr* 

Ag768,Run 
138175130 


Tissue Name 




Rel F/vn (%\ 
Ag768, Run 
138175130 


, t , -...,-f,,.,.. --, ■ 1 

Secondary Thl act I 


0.0 


HUVEC IL-lbeta 


1 


0.2 




0 1 


HUVEC IFN gamma 


. J 


0.3 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN j 
gamma j 


0.1 


Secondary Thl rest 


0.1 


HUVEC TNF alpha + IL4 


0.1 


Secondary Th2 rest ] 


0.1 


HUVEC IL-11 i 


0.1 


Secondary Trl rest j 


0.2 


Lung Microvascular EC none ; 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC ; 
TNFalpha + IL-lbeta ; 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.1 


Primary Trl act 


0.0 


Microsvasular Dermal EC \ 
TNFalpha + IL-lbeta ' 


0.2 


Primary Thl rest 


0.2 


Bronchial epithelium 
TNFalpha+ILlbeta 


0.2 


Primary Th2 rest 


0.0 


Small airway epithelium none : 


2.3 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


1.3 


CD45RA CD4 
lymphocyte act 


6.4 


Coronery artery SMC rest ; 


15.1 


. CD45RO CD4 
lymphocyte act 


0.1 


Coronery artery SMC 
TNFalpha + IL-lbeta 


8.2 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


1.8 


Secondary CD8 


0.1 


Astrocytes TNFalpha + IL- 


2.4 
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lymphocyte rest 




jtoeta 




Secondary CD8 
lymphocyte act 


0.1 


KU-812 (Basophil) rest 


\ 0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


j 0.0 


2ry Thl/Th2/Trl_anti- 
CD95 CHI 1 


0.0 |cCD1106(Keratinocytes)nonej 0.4 


LAK cells rest 
cells 1L-2 


93580_CCD1106 
j 0.2 (Keratinocytes) TNFaand 
JIFNg 

(111 IT 11 tar sv* « „ 


1 • 1.4 


LAK cells IL-2+IL-12 


i 0.1 


Lupus kidney 


10.6 


LAK cells IL-2+IFN 
gamma 

LAK cells IL-2+ IL-1 8 


0.3 

I 0.2 


NCI-H292 none 
|NCI-H292IL-4 




LAK cells 
PMA/ionomycin 
|NK Cells IL-2 rest 


3.5 
0.0 


NCI-H292 IL-9 
NCI-H292 IL-13 


21.6 
30.4 
15.3 


Two Way MLR 3 day 

&^„ Wa y MLR 5 day i 
Two Way MLR 7 day 


L 00 NCI-H292IFN gamma 
0.0 JHPAEC none 
0.0 IHPAEC TNF alpha + IL-1 beta f 


14.6 

0.4 

0.0 


PBMC rest 
PBMCPWM 

T)T>"K X(-y T)TT A T 

— 1 — 1 


0.0 | 
2.5 J 
0.3 j 


Lung fibroblast none } 310 

Lung fibroblast TNF alpha + i 

IL-1 beta j 7.7 

Lung fibroblast IL-4 J 555 


Ramos (B cell) none j 
Ramos (B cell) | 
ionomycin 

B lymphocytes PWM 


0.0 ] 
0.1 ] 
0.1 ] 


Lung fibroblast IL-9 j 
Lung fibroblast IL-1 3 j 


37.4 
86.5 


B lymphocytes CD40L 1 
andIL-4 


0.0 1 
r 


-ung fibroblast EFN gamma ! 

Dermal fibroblast CCD] 070 j 
est 


100.0 

28.9 


EOL-1 dbcAMP 


o.o * 


)ermal fibroblast CCD 1 070 i 
^NF alpha 


23.7 


EOL-l dbcAMP 1 
PMA/ionomycin j 
Dendritic cells none T 
Dendritic cells LPS 


0 o iDermal fibroblast CCD 1 070 
jlL-lbeta 

0 0 (Dermal fibroblast IFN gamma j 

0.2 jDermal fibroblast IL-4 


20.2 
22.5' 


Dendritic cells anti- 
CD40 

Monocytes rest 


0.1 IBD Colitis 2 

0 1 |IBD Crohn's ~ 


47.0 
0.5 

2~0 
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Monocytes LPS j 


3.1 


Colon 


9.2 


Macrophages rest I 


0.1 


Lung 


20.3 


Macrophages LPS j 


3.3 


Thymus 


13.0 


HUVEC none j 


0.0 


Kidney 


6.4 


HUVEC starved j 


0.2 


_. s 



Panel 1.2 Summary: Ag768 



Highest expression of the CG50646-04 (NOV2a) gene is seen in placenta (CT=21). This 
gene encodes a polydom-like protein and is also highly expressed in mammary gland, skeletal 
muscle. This gene may be involved in cellular adhesion (ref. 1). Thus, expression of this gene 
5 may be used to differentiate between placental tissues and other tissues on this panel. Modulation 
of this gene or its protein product may be useful in reproductive and skeletal muscle physiology. 

This gene is more highly expressed in fetal kidney (CT=33) than in adult kidney (CT=40). 
Conversely, this gene is more highly expressed in adult lung and liver (CTs=28-32) than in fetal 
lung and liver (CTs=38-40). Thus, expression of this gene could be used to differentiate between 
10 the adult and fetal sources of these tissues. 

References: 

Gilges D, Vinit MA, Callebaut I, Coulombel L, Cacheux V, Romeo PH, Vigon L 
Polydom: a secreted protein with pentraxin, complement control protein, epidermal growth factor 
and von Willebrand factor A domains. Biochem J 2000 Nov 1 5;352 Pt 1 :49-59 

1 5 To identify extracellular proteins with epidermal growth factor (EGF) domains that are 

potentially involved in the control of haemopoiesis, we performed degenerate reverse- 
transcriptase-mediated PCR on the murine bone-marrow stromal cell line MS-5 and isolated a 
new partial cDNA encoding EGF-like domains related to those in the Notch proteins. Cloning and 
sequencing of the full-length cDN A showed that it encoded a new extracellular multi-domain 

20 protein that we named polydom. This 387 kE> a mosaic protein contained a signal peptide followed 
by a new association of eight different protein domains, including a pentraxin domain and a von 
Willebrand factor type A domain, ten EGF domains, and 34 complement control protein modules. 
The human polydom mRNA is strongly expressed in placenta, its expression in the other tissues 



263 



WO 02/059315 



PCT/LS01/50076 



being weak or undetectable. The particular multidomain structure of the encoded protein suggests 
an important biological role in cellular adhesion and/or in the immune system. 

PMD: »1 1062057 

Panel 4D Summary: Ag768 

Highest expression of the CG50646-04 gene is seen in lung fibroblasts stimulated with 
IFN-gamma (CT=27.4). Significant expression is seen in many samples derived from the lung 
including lung fibroblasts stimulated with different cytokines, the pulmonary mucoepidermoid 
cell line H292 stimulated with the same cytokines, and normal lung tissue. The expression of this 
gene in lung cells and lung tissue suggests that this gene may be involved in normal homeostasis 
of the lung, as well as pathological and inflammatory lung disorders, including chronic 
obstructive pulmonary disease, asthma, allergy and emphysema. 

Significant levels of expression of this gene in dermal fibroblasts suggests that this gene 
may be involved in skin disorders, including psoriasis. 

Moderate to low expression of this gene is also seen in many other cells with important 
immune function, including stimulated macrophages and monocytes, coronary artery smooth 
muscle cells, stimulated peripheral blood mononuclear cells, lymphocyte activated killer cells 
(LAK), astrocytes, activated CD45RA cells, and normal colon, thymus and kidney. This 
widespread expression suggests tfiat this protein encoded by this gene may be involved in other 
inflammatory and autoimmune conditions, including inflammatory bowel disease, rheumatoid 
arthritis and osteoarthritis. 



NOV3a and NOV3b (CG50273-01 and CG50273-02/152792120 :Novel 
transmembrane protein) 

Expression of gene CG50273-01 and variant CG50273-02 was assessed using the primer- 
probe set Ag2556, described in Table CA. Results of the RTQ-PCR runs are shown in Tables CB, 
CC, CD, CE, CF and CG. 



Table CA . Probe Name Ag2556 
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Primers 


Sequences 


Length 


Start 


Forward 


5 ! -gaggacagctttgatttcattg-3' (SEQ ID NO:145) 


22 


526 


Probe 


TET-5 1 -tggatttgatccatttcctctctacca-3 ' -TAMRA (SEQ ID 
NO:146) 


27 i 


549 


Reverse 


5 ' -aagagactggatggcttttcat-3 ' (SEQ ID NO:147) 


22 j 


581 



Table CB . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) Ag2556, 
Run 206974724 


Tissue Name 


Rel.Exp.(%)Ag2556, 
Run 206974724 


AD 1 Hippo 


22.4 


Control (Path) 3 
Temporal Ctx 


6.9 


AD 2 Hippo 


100.0 


Control (Path) 4 
Temporal Ctx 


21.8 


AD 3 Hippo 


3.7 


AD l Occipital Ctx i 


6.1 


AD 4 Hinrjo 


33 0 


AD 2 Occipital Ctx 
(Missing) 


0 0 


AD 5 Hippo 


21.9 


AD 3 Occipital Ctx 


2.1 


AD 6 Hippo 


71.2 


AD 4 Occipital Ctx 


21.9 


Control 2 Hippo 


55.5 


AD 5 Occipital Ctx 


18.2 


Control 4 Hippo j 


55.5 


AD 5 Occipital Ctx 


3.0 


Control (Path) 3 
Hippo 


14.4 


Control 1 Occipital 
Ctx 


2.3 


AD 1 Temporal Ctx 


I4.l 


Control 2 Occipital 
Ctx 


19.5 


AD 2 Temporal Ctx 


57.4 


Control 3 Occipital 
Ctx 


9.3 


rxU j 4 cmporai IsIX 




Control 4 Occipital 
Ctx 


1 ^ & 


AD 4 Temporal Ctx 


39.5 


Control (Path) 1 
Occipital Ctx 


41.5 


AD 5 Inf Temporal 
Ctx 


42.0 


Control (Path) 2 
Occipital Ctx 


6.1 


AD 5 Sup Temporal 
Ctx 


66.0 


Control (Path) 3 
Occipital Ctx 


1.8 


AD 6 Inf Temporal 
Ctx 


26.1 


Control (Path) 4 
Occipital Ctx 


9.0 


AD 6 Sup Temporal 
Ctx 


I4.l 


Control 1 Parietal 
Ctx i 


12.0 


Control 1 Temporal 
Ctx 


18.8 


Control 2 Parietal 
Ctx 


41.5 
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Control 2 Temporal 
Ctx 


29.3 


Control 3 Parietal 
Ctx 


1 OA 


Control 3 Temporal 
Ctx 


14.0 


Control (Path) 1 
Parietal Ctx 


nn o 


Control 3 Temporal 
Ctx 


26.1 


Control (Path) 2 

ranetal Ctx 


16.6 


Control (Path) 1 
Temporal Ctx 


43.8 


Control (Path) 3 
Parietal Ctx 


2.9 


Control (Path) 2 
Temporal Ctx 


42.0 


Control (Path) 4 
Parietal Ctx j 


17.6 



Table CC . Panel 1.3D 



Tissue Name 


j Rel. Exp.(%)Ag2556, 
I Run 162292610 


Tissue Name 


j Rel. Exp.(%) Ag2556 y 
i Run 162292610 


Liver adenocarcinoma J 0.0 


Kidney (fetal) 


5.6 


Pancreas | o.O 


Renal ca. 786-0 


! 6.3 


Pancreatic ca. CAP AN \ 

2 j 00 


Renal ca. A498 


0.5 


Adrenal gland | 0.7 


Renal ca. RXF 393 


2.0 


Thyroid | 0.4 


Renal ca. ACHN 


3.3 


Salivary gland j 0.6 


Renal ca. UO-31 


0 9 


Pituitary gland f 2.8 (Renal ca. TK-10 


24.3 


Brain (fetal) 


3.7 jLiver 


0.0 


Brain (whole) 


22.7 jLiver (fetal) 


0.0 


Brain (amygdala) 


59 9 jLiver ca. (hepatoblast) 
}HepG2 


0.0 


Brain (cerebellum) 


39.0 jLung 


0.0 


Brain (hippocampus) 


83.5 jLung (fetal) 


0.0 


Brain (substantia nigra) 


, ft o JLung ca. (small cell) 
ILX-1 


0.0 


Brain (thalamus) 


4n o JLung ca. (small cell) 
|NCI-H69 


0.0 


Cerebral Cortex j 


55 o jLung ca. (s.cell var.) 
ISHP-77 


0.0 


Spinal cord \ 


72 2 jLung ca, (large 
|cell)NCI-H460 


0.0 


glio/astro U87-MG j 


a q jLung ca. (non-sm. 
(cell) A549 


0.0 


glio/astroU-118-MG 


00 jLung ca. (non-s.cell) 
jNCI-H23 


0.0 
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astrocytoma SW1783 


0.0 


Lung ca. (non-s.cell) j 

HOP-62 j UU 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) j 

NCI-H522 ] uu 


astrocytoma SF-539 


0.0 


Lune ca. (scmam.^ S W 
900 


0.5 

, _ . 


i j - /TV T'I"\ /■■ 

astrocytoma SNB-75 


0.0 


Lung ca ( sauam ^ 
NCI-H596 


0.0 


glioma SNB-19 


0.4 


Mammary gland 


0.0 


glioma U251 


0.0 


Breast ca.* (pl.ef) 
MCF-7 

- • - 


0.0 


glioma SF-295 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


rieart (retail 




Breast ca.* (pi. ef) 
T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Skeletal muscle (Fetal) 


100.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


w vary 


n a 


Bone marrow 


0.0 


Ovarian r-fl flVPAR- 

3 


0.0 


Thymus 


5.2 


W Vcul all Oa. v_/ v L-rilv- 

4 


0.7 


Spleen - 


0.0 


Ovarian ca. OVCAR- 
5 


2.0 


Lymph node 


0.0 


Ovarian ca. OVCAR- 
8 


0.9 


Colorectal 


2.7 


Ovarian ca. IGROV-1 


0.0 


Stomach 


0.0 


Ovarian ca. (ascites) 
SK-OV-3 


20.7 


Small intestine 


0.8 


Uterus 


0.5 


Colon ca. S W480 


0.0 


Placenta 


11.0 


Colon ca.* SW620 i 
(SW480met) 


0.0 


Prostate 


o.o- 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met) PC-3 


0.0 


Colon ca.HCT-1 16 


0.0 


Testis 


5.6 


v^oion ca, v^auo-z 




Melanoma 
Hs688(A).T 


0.0 


CC WelltoModDiff 
(OD03866) 


0.5 


Melanoma* (met) j 
Hs688(B).T j 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 
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Gastnc ca. (liver met) 

■MOT "MPT 


0.0 iMelanoma M14 


U.U 


Bladder j 


0.0 


Melanoma LOX 
LMVI 


0.0 


Trachea 


1.1 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney ; 


20.4 


Adipose 


0.8 


Table CD. Panel 2D 


Tissue Name 


Rel.Exp.(%) | 
Ag2556,Run Tissue Name 
161921170 } 


Rel. Exp.(%) 
Ag2556, Run 
161921170 


Normal Colon 


I i 0 jKidney Margin 
5 ' {8120608 


30.6 


CC WelltoModDiff 
(OD03866) 


n n jKidney Cancer 
J8120613 


0.3 


CC Margin (OD03866) 


q j jKidney Margin 
: ._. * (8120614 


4.1 


CC Gr.2 rectosigmoid 
(ODQ3868) 


\ 0.0 


Kidney Cancer 
9010320 


3.7 


CC Margin (OD03868) J 0.1 


Kidney Margin j 

9010321 | 100 -° 


CCModDi£f(ODO3920) j 0.3 


Normal Uterus j 0.0 


CC Margin (ODO3920) j 0.0 


Uterine Cancer 06401 ljj . 0 0 


CC Gr.2 ascend colon f 
(ODQ3921) | °- 3 


Normal Thyroid 0.8 


CC Margin (OD03921) 


0.0 


Thyroid Cancer j 0 4 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.3 


Thyroid Cancer 
A302152 


1.5 


Liver Margin (ODO4309) ! 


0.0 


Thyroid Margin 
A302153 


1.4 


Colon mets to lung 
(OD04451-01) j 


0.0 

— — 


Normal Breast 


0.0 


Lung Margin (OD04451- : 

02) j 


0.1 Breast Cancer 


0.0 


Normal Prostate 6546-1 


q 2 jBreast Cancer 
KOD04590-01) 


0.0 


5^I!^f Cer 0 1 [Breast Cancer Mets 
(OD04410) j 0.1 | rO D04590-03^ 


0.0 


Prostate Margin j 0 .3 jBreast Cancer j 0 0 
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(OD04410) | j" "j 


iviexasLasis 




Prostate Cancer I 

(OD04720-01) \ 


0.3 


Breast Cancer 


0.2 


Prostate Margin I 

//~\T~\PiA hoa AO\ 1 

(OJJ04720-UZ) ] 


0.0 


Breast Cancer 


0.1 


Normal Lung | 


0.1 | 


r>reasi cancer yjuuzoo 


u.u 


Lung Met to Muscle 1 
(ODU42oo) | 


0.0 


Breast Margin 


0.1 


Muscle Margin 
fOD04286i 


0.0 


Jbreast cancer 
A209073 


0.0 


(OD03126) j 


1.0 


Breast Marerin 
A2090734 


0.0 


Lung Margin (OD03126) j 


0.1 


Normal Liver 


0.0 


T nncr Panrpr ( CYDOAA-ClA} \ 




Liver Cancer 


0.0 


Lung Margin (OD04404) j 


0.0 i 


Liver Cancer 1 025 


0.0 


Lung Cancer (OD04565) j 


0.2 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) j 


0.0 


Liver Cancer ouU4- 1 


0.0 


Lung Cancer (OD04237- 
01) j 


0.1 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237- j 


0.1 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver j 

\\JLJ\JHD 1 Uy 1 


1.0 


Liver Tissue 6005-N 


0.0 


Liver Margin (OD043 10) j 


0.0 


Normal Bladder 


0 0 


Melanoma Metastasis j 


0.3 


Bladder Cancer 


0.0 


Lung Margin (01)04321) j . 


0.0 


Bladder Cancer 


0.0 


Normal Kidnev 


2.4 


Bladder Cancer 
(OD04718-01) 


0.9 


Kidney Ca, Nuclear grade J 
2(OD0l338) ,- 


15.1 


Bladder Normal 
Adjacent (OD0471 8- 

Vj ) 


0.0 


Kidney Margin j 
(OD04338) . j 


16.0 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade j 
1/2(OD04339) j 


, J ' 3.7 


Ovarian Cancer 


0.1 


Kidney ^Margin j 
(OD04339) j 


15.9 


Ovarian Cancer 
fOD04768-07i 


0.2 


Kidney Ca, Clear cell type | 
(OD04340) j 


1.6 : 


Ovary Margin 
(OD04768-08) 


0.1 


Kidney Margin j 
(OD04340) \ j 


3.3 


Normal Stomach 


0.3 
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Kidney Ca, Nuclear grade ! 
3 (OD04348) ] 


o.i ; 


Gastric Cancer 


0.2 


Kidney Margin ; 
(OD04348) 


20.3 


Stomach Margin 

y\JO\)jjy 


0.0 


Kidney Cancer (OD04622- 
01) 


8.8 


Gastric Cancer 


0.2 


Kidney Margin 

(OD04622-03) 


6.0 


Stomach Margin 
y[)0\)Dy £ f 


0.1 


jNjaney uancer ^L/i^u^tou-. 
01) 


1.9 


9060397 


0.3 


Kidney Margin 
(OD04450-03) 


1.9 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.2 


Gastric Cancer 064005 


0.3 



Table CE. Panel 3D 



Tissue Name 


Rel. Exp.(%) i 
AgZDSo, Kun 
164827571 j 


x issue iiame 


ReL Exp.(%) 
164827571 


Daoy- Medulloblastoma 


1.8 


Ca Ski- Cervical epidermoid i 
carcinoma (metastasis) 


0.0 


TE671- Medulloblastoma j 


100.0 


ES-2- Ovarian clear cell 
carcinoma S 


0.0 


D283 Med- 
Medulloblastoma 


.0.0 j 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


0.0 | 


Ramos- Stimulated with j 
PMA/ionomycin 14h ! 


0.0 


XF-498- CNS j 


0.5 


MEG-01- Clonic ! 
myelogenous leukemia ■ 
(megokaryoblast) 


0.0 


SNB-78- Glioma ! 


0.4 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma i 


0.0 


Daudi- Burkitt's lymphoma 


0.0 


T98G- Glioblastoma 


0.0 


U266- B-cell plasmacytoma J 


0.0 


SK-N-SH- Neuroblastoma; 
(metastasis) 


0.0 


CA46- Burkitt's lymphoma ! 


0.0 


SF-295- Glioblastoma 


0.0 


RL- non-Hodgkin's B-cell 
lymphoma 


0.0 


Cerebellum 


30.8 


JM 1 - pre-B-cell lymphoma | 


0.3 


Cerebellum 


49.3 


Jurkat- T cell leukemia 


0.0 


NCI-H292- 
Mucoepidermoid lung 
carcinoma 


0.0 


TF-1- Erythroleukemia 1 


0.0 
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DMS-1 14- Small cell lung 


1.1 jHUT 78- T-cell lymphoma 


0.3 


DMS-79- Small cell lung 

l/tilil'd. 


32.5 


U937- Histiocytic lymphoma 


0.0 


NCI-HI 46- Small cell 


0.0 


KU-81 2- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell 


0.0 


769-P- Clear cell renal 
carcinoma 


2.4 


NCI-N417- Small cell 

lung Uaijccr 


0.0 


Caki-2- Clear cell renal 
carcinoma 


0.6 


NCI-H82- Small cell lung 


0.0 


SW 839- Clear cell renal 
carcinoma 


o;o 


NCI-H157- Squamous cell 
lung cancer (metastasis) 


0.0 


G401- Wilms' tumor 


9.5 


NCI-HI 155- Large cell 
lung cancer 


0.0 


Hs766T- Pancreatic carcinoma 
(LN metastasis) 


0.0 


NCI-H1299- Large cell 
lung cancer 


0.0 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0.0 


NCI-H727-Lung 
carcmoiu 


4.1 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


0.6 


NCI-UMC-ll-Lung 
wdicinoiu 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


0.0 


LX-l- Small cell lung 


0.4 

- • - - ■ ■- ■ 


HP AC- Pancreatic j 

adenocarcinoma 

- ■- -- -. — — -— — - ■ 


1.0 


Colo-205- Colon cancer 


0.0 


MIA PaCa-2- Pancreatic 
carcinoma 


1.9 


KM12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


0.0 


KM20L2- Colon cancer 


0.0 


PANC-1- Pancreatic 
epithelioid ductal carcinoma ; 


7.7 


NCI-H716- Colon cancer 


• 0.0 


T24- Bladder carcinma 
(transitional cell) 


0.3 


SW-48- Colon 

auwllUwCU v/ IJ.lv/liJlCl- 


0.0 


5637- Bladder carcinoma j 


0.0 


SW1116-Colon 

adpnorarrinninfi 

OUUiUUCU y^LUKJlxXCL 


0.0 


HT- 1197- Bladder carcinoma '. 


3.7 


LS 174T- Colon 
adenocarcinoma 


0.0 


UM-UC-3- Bladder carcinma j 
(transitional cell) '■ 


0.0 


SW-948- Colon 
adenocarcinoma 


o.o i 


A204- Rhabdomyosarcoma i 


0.0 


SW-480- Colon 


0.0 


HT-1080- Fibrosarcoma ! 


0.0 
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adenocarcinoma 



NCI-SNU-5- Gastric 
carcinoma 



0.0 



KATO m- Gastric 
carcinoma 

NCI-SNU-1 6- Gastric 
carcinoma 



NCI-SNU-1- Gastric 
carcinoma 



0.0 
0.0 



MG-63- Osteosarcoma 



0.4 



0.0 



RF-1- Gastric 
adenocarcinoma 



0.0 



SK-LMS-1- Leiomyosarcoma 
(vulva) 

SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 



A431- Epidermoid carcinoma 



0.0 
3.0 
0.0 



WM266-4- Melanoma 



0.0 



RF-48- Gastric 
adenocarcinoma 



0.0 



MKN-45- Gastric 
carcinoma 



DU 145- Prostate carcinoma 
(brain metastasis) 



0.0 



NCI-N87- Gastric 
carcinoma 



OVCAR-5- Ovarian 
carcinoma 



0.0 



MDA-MB-468- Breast 
adenocarcinoma 



0.0 



jSCC-4- Squamous cell 
carcinoma of tongue 



0 0 jSCC-9- Squamous cell 

^ {carcinoma of tongue 



0.0 
0.0 



0.0 



RL95-2- Uterine 
carcinoma 

HelaS3- Cervical 



0.0 



SCC-15- Squamous cell 
carcinoma of tongue 



0.0 



adenocarcinoma 



0 0 ICAL 27- Squamous cell 

{[carcinoma of tongue 



0.0 



Table CF . Panel 4D 



Tissue Name 



Secondary Thl act 



Secondary Th2 act 



Secondary Trl act 



Secondary Thl rest 



Secondary Th2 rest 



Rel. Exp.(%) 
Ag2556, Run 
164035630 



Tissue Name 



0.0 



0.0 



JHUVEC IL-lbeta' 
JgUYBC IFNgamma 



Rel.Exp.(%) 
Ag2556, Run 
164035630 



0.0 



0.0 



HUVEC TNF alpha + IFN 
[gamma 



I 



0.0 



0.0 



0.0 



Secondary Trl rest 



Primary Thl act 



Primary Th2 act 

- _ . ^ 

(Primary Trl act 



HUVEC TNF alpha + IL4 



0.0 



0.0 



0.0 



0.0 



0.0 



HUVEC IL-11 



Lung Microvascular EC 
none 



Lung Microvascular EC 
TNFalpha + IL-lbeta 



0.0 



0.0 



0.0 



Microvascular Dermal EC 
none 



0.0 



0.0 



[Microsvasular Dermal EC j 
272 
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i iNr aipna t* ix,- i oeia j 


Primary Thl rest 


0.0 


Bronchia] epithelium 

TNFalpha + ILlbeta | 0J 


Primary Th2 rest 


0.0 


Small airway epithelium j 
none J 


Primary Trl rest 


0.0 


jSmall airway epithelium 
TNFalpha + IL-lbeta 


5.0 


lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


■ v^l/o lympnocyre act 


u.u 


Astrocytes rest 


0.0 


Secondary CD8 

Aympnocyre resi 


0.0 


Astrocytes TNFalpha + IL- 
lbeta 


0 0 


Secondary CD8 
lympnocyic aci 


0.0 


KU-8 12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycm 


0.0 


2ry Thl/Th2/Trl anti- 
CD95CH11 


0.0 


CCD1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCD 1 106 (Keratinocytes) 
TNFalnha + IL-lbeta 


0.0 


LAK cells IL-2 ] 0.0 


Tjiver cirrho^ii^ 




LAK cells IL-2+IL-12 j 0.0 


Lupus kidney 


3.2 


LAK cells EL-2+IFN 
gamma 


0.0 


NCI-H292none | 


0.0 


LAKcellsIL-2+IL-18 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292IL-13 


0.0 


Two Way MLR 3 day j 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


0.0 


HPAECTNF alpha + IL-1 
beta 


0.0 


PBMC rest 


0.0 


Lung fibroblast none 


0.0 


PBMC PWM 


0.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMC PHA-L i 


0.0 


Lung fibroblast IL-4 j 0.0 


Ramos (B cell) none 


0.0 (Lung fibroblast IL-9 | 0.0 


Ramos (B cell) 
ionomycin 


0.0 jLung fibroblast IL- 13 j 0.0 
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B lymphocytes PWM | ? 0.0 


Lung fibroblast IFN gamma 


0.0 


B lymphocytes CD40L 

andIL-4 | °-° 


Dermal fibroblast 
CCD 1070 rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD 1070 TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD1070 IL-1 beta 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
gamma 


0.0 


Dendritic cpIIq T 


0.0 jDermal fibroblast IL-4 i 




0.0 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


0.0 


Monocytes rest 


0.0 


IBD Crohn's { " "! i 


0.0 


Monocytes LPS 


0.0 


Colon i j 


5.2 


Macrophages rest 


0.0 


Lung j 


1.3 


Macrophages LPS 


0.0 


Thymus j 


100.0 


HUVEC none 


0.0 


Kidney j 12.9 


HUVEC starved j 0.0 . 


1 



Table CG . Panel CNS_1 



Tissue Name I ReL Exp.(%) Ag2556, 
1 Run 171656437 


Tissue Name j ReL Ex P-W Ag2556, 
1 Run 171656437 


BA4 Control j 15.2 


BA17PSP | 8.5 


BA4 ControI2 


2L9 


BA17PSP2 o.O 


BA4 

Alzheimer ! s2 


4.4 


Sub Nigra Control " 


66.9 


BA4 Parkinson's 


34.9 


Sub Nigra Control2 


41.2 


BA4 

Parkinson ! s2 


12 9 iSxxb Nigra 

jAlzheimer f s2 


33.4 


BA4 

Huntington's 


28.9 Sub Nigra 
|Parkinson T s2 


71.7 


BA4 

Huntington f s2 


15 5 jSub Nigra 

jHuntington's 


92.7 


BA4PSP 


j q jSub Nigra 

jHuntington f s2 j 


12.9 


BA4 PSP2 


18.3 jSub Nigra PSP2 ! 


20.6 


BA4 Depression ; 


1 2.2 jSub Nigra Depression! 


10.2 


BA4 Depression2' 


3 5 jSub Nigra j 
|Depression2 


5.9 


|BA7 Control 5.8 |Glob Palladus 


40.9 
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Control 




BA7 Control2 


17.0 


Glob Palladus 
Control2 


34.6 


BA7 

Alzheimer's2 


10.9 


Glob Palladus 
Alzheimer's 


42.9 


BA7 Parkinson's 


30.4 


Glob Palladus 
Alzheimer's2 


14.8 


BA7 

Parkinson's2 


8.2 


Glob Palladus 
Parkinson's 


100.0 


BA7 

Huntington's 


19.8 


Glob Palladus 
Parkinson's2 


20.6 


BA7 

riuntington sz 


32.8 


Glob Palladus PSP 


16.5 


"DAT T>CT> 


1 £ 1 


niiVk T>/*11a/4?io "DODO 

vjioD raiiaaus rori 


23.0 


BA7 PSP2 


12.1 


Glob Palladus 
Depression ; 


13.4 


BA7 Depression 


4.9 


Temp Pole Control 


10.8 


BA9 Control 


17.0 


Temp Pole Control2 


58.6 


BA9 Control2 ; 


54.0 


Temp Pole 
Alzheimer's 


27.5 


BA9 Alzheimer's 


10.3 


Temp Pole 

Alzheimer , s2 

■■ -— - - — ' 


13.4 


BA9 

Alzheimer's2 


26.8 


Temp Pole 
Parldnson's 


34.4 


BA9 Parkinson's | 


33.0 


Temp Pole 
Parkinson's2 


35.4 


BA9 j 
Parkinson's2 j 


28.7 


Temp Pole 
Huntington's 


57.8 


BA9 

Huntington's 


58.2 


Temp Pole PSP 


8.8 


BA9 

XlUiiLJUl^tUJi oZ. 


27.9 


Temp Pole PSP2 


8.9 


BA9 PSP 


17.1 


l emp jt oie 
Depression2 


8.4 


BA9 PSP2 


1 6 


V/iiig vjyr v^uiiixui 


<\1 1 


^AQ DpTvr^ccjirm ? 


6 R 




jj./ 


BA9 Denression23 


5.8 


Cinf? Gvr Alzheimer's 


49 0 


BA17 Control 


9.4 


Cing Gyr 
Alzheimer's2 


11.1 


BA17Control2 j 


14.2 


Cing Gyr Parkinson's 


61.1 


BA17 


4.4 | 


Cing Gyr j 


42.0 



275 



WO 02/059315 



PCT/US01/50076 



10 



15 



Alzheimer's2 j 


r arkinson s2 




BA17 

Parkinson's ] 


22.8 




Cing Gyr 
Huntington's 


77.4 


BAl 7 

Parkinsons2 | 


4.9 




Cing Gyr 
Huntington s2 


38.2 


BAl 7 . 
Huntington's ] 


14.6 




Cing Gyr PSP 


20.0 


BA17 

Huntington's2 j 


8.8 




Cing Gyr PSP2 


25.0 


BAl 7 Depressionj 


7.2 


jCing Gyr Depression 


23.7 


BAl 7 j 
Depression2 j 


4.6 


|Cing Gyr 
]Depression2 


11.3 



CNS_neurodegeneration_vl.O Summary: Ag2556 

No difference was detected in the expression of the CG50273-01 gene in the postmortem 
brains of Alzheimer's patients when compared normal controls; however this panel demonstrates 
Ihe expression of this gene in the CNS of an independent group of patients. See panel 1.3d for 
discussion of utility of this gene in the central nervous system. 

Panel 13D Summary: Ag2556 

Highest expression of the CG50273-01 gene is seen in fetal skeletal muscle (CT=3 1 .4). 
Furthermore, this gene appears to be expressed at much higher levels in fetal skeletal muscle than 
in the adult (CT=40). This expression pattern suggests that the protein encoded by this gene may 
be involved in the development of this tissue. Furthermore, therapeutic application of the protein 
product may help in restoring muscle mass or function to weak or dystrophic muscle in the adult 

This gene also shows highly brain preferential expression. The CG50273-01 gene encodes 
a novel transmembrane protein. The combination of brain and skeletal muscle-preferential 
expression is consistent with a protein present in cholinergic synapses. Indeed, this gene shows 
homology to the cholinergic receptor CHRNA4 subunit Therefore, this gene may be useful in the 
treatment of multiple sclerosis, ALS, or any disease in which the cholinergic system has been 
implicated (Alzheimer's disease). 
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Low but significant levels of expression are seen in renal and ovarian cancer cell lines. 
Thus, expression of this gene could potentially be used to differentiate between these samples and 
other samples on this panel or as a marker to detect the presence of these cancers. 

Panel 2D Summary: Ag2556 

5 Highest expression of the CG50273-01 gene is seen in normal kidney (CT=28.4). 

Furthermore, this gene appears to be more highly expressed in normal kidney tissue adjacent to a 
kidney cancer, than in the cancer itself. Thus, expression of this gene could potentially be used as 
a marker to differentiate between normal and cancerous kidney tissue. Moreover, therapeutic 
modulation of the expression or function of this gene could potentially be useful in the treatment 
10 of kidney cancer. 

Panel 3D Summary: Ag2556 

Expression of the CG50273-01 gene is restricted to a few cell lines on this panel including 
two lung cancer cell lines, medulloblastoma, two renal and three pancreatic cancer cell lines as 
well as the cerebellum samples which reflect the brain expression seen in Panel L3D. 

15 Panel 4D Summary: Ag2556 

: The CG50273-01 gene appears to be preferentially expressed in normal thymus 
(CT=32.1). Since the thymus is involved in the development of the immune system, the transcript 
encoded by this gene could be used for detection of thymus/thymic cells as well as play a role in 
the homeostasis of the tissue and/or thymic/immune cells. 

20 Panel CNS_1 Summary: Ag2556 

The widespread expression of the CG50273-01 gene in this panel confirms that it is 
expressed in the brain. Please see Panel 1 .3D for discussion of potential utility of this gene in the 
central nervous system. 

25 NOV4 (CG50289-01: Serine Protease) 
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Expression of gene CG50289-01 was assessed using the primer-probe sets Ag3600, 
Ag792 and Ag2555, described in Tables DA, DB and DC. Results of the RTQ-PCR runs ar 
shown in Tables DD, DE, and DF. 



Table DA . Probe Name Ag3600 



5 



Primers 


Sequences 


Length 


j Start 


Forward 


5 • -agccaagcagcagtgactac-3 ' (SEQ ID NO:148) 


20 


507 


Probe 


TET-5 • -accatccacgaggacatgctgtg-3 ' -TAMRA (SEQ ID 
|NO:149) 


23 


527 


jReversep'-aaatggcctttcctgttatgag-B' (SEQ ID NO: 150) 


22 


560 


Table DB. Probe "Mam*- A £ 7Q? 






Primers! 


Sequences 


Length 


Start 
Position 


Forward j 


5' -agccaagcagcagtgactac-3' (SEQ ID NO:15l) 


20 | 


507 


Probe i 

! 

fi 


TET-5 * -accatccacgaggacatgctgtg-3 1 -TAMRA (SEQ ID 
NO:152) 


23 


527 


Reverse j5'-aaatggcctttcctgttatgag- 3' (SEQ ID NO:153) 


22 | 


560 



Table DC . Probe Name Ag2555 



Primers 


Sequences 


Length 


Start 
Position 


Forward 


" ctcataaca 9gaaaggccattt-3 ' (SEQ ID NO:154) 


22 


560 


Probe 


TET-S'-agactccaggggtcccctcgtct-S'-TAMRA (SEQ XD 
NO:155) 


23 


589 


Reverse ! 


S'-aggaaccaggtgccatttaat-S' (SEQ ID NO:156) 


21 


616 



Table DD. General_screening_panel_vl.4 



Tissue Name 


ReI.Exp.(%)Ag3600, 
Run 217676536 


Tissue Name 


ReL Exp.(%) Ag3600, 
Run 217676536 


Adipose 


0.0 


Renal ca.TK-10 ! 


0.0 


Melanoma* 
Hs688(A).T 


0.0 


Bladder | 


1.2 


Melanoma* 
Hs688(B).T 


0.0 


Gastric ca. (liver met.) 
NCI-N87 


0.0 


Melanoma* Ml 4 


0.0 jGastric ca. KATO III 


0.0 


Melanoma* 


0.0 jColon ca. SW-948 | 0 0 
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i^UAlivl V 1 








melanoma olv- 

/>MEL-5 


0.0 


Colon ca. SW480 


0.0 


Squamous cell 
carcinoma SCC-4 


0.0 


Lolon ca. (S>W4oO 
met) SW620 


0.0 


Testis Pool 


100 0 


Colon ca HT79 


0 0 


Prostate ca.* (bone 
met)PC-3 


1.3 


Colon ca.HCT-1 16 


0.0 


Prostate Pool 


0.0 


Colon ca CaCo-2 


3 7 


Placenta * 


0.0 


Colon cancpr ti^np 

vvlvJll vCUivvI UuOUb 


00 


Uterus Pool 


0.0 


Colon ca. SW1 116 


0.0 


uvanan ca. U v tAR- 

3 r 


0.0 


Colon ca. Colo-205 


0.0 


Ovarian ca. bK-U V-3 


0.0 


Colon ca. SW-48 


0.0 


Ovarian ca. OVCAR- 

A 

4 


1.3 


Colon Pool 


2.6 


Ovarian ca. OVCAR- 


0.0 


Small Intestine Pool 


0.6 


Uvanan ca. ICjROV- 
1 


0.0 


Stomach Pool 


4.0 


Ovarian ca. OVCAR- 
8 


0.0 


Bone Marrow Pool i 


3.0 


Ovarv 

\s v cu y 


0 0 

V/.V/ 


X^CLcll JLlCal L 


o n 
u.u 


a Breast ca MCF-7 


0 0 


T-Too-H- PaojI 
xl&al L IT VJUl 


0 A 


Breast ca MDA-MR- 
231 


0.0 


Lymph Node Pool 


2.5 


Breast ca. BT 549 


0.0 


Fetal Skeletal Muscle j 


0.0 


Breast ca T47D 


0.0 


Slcplptal Mii^rlp Pnnl ! 


0 0 


Breast ca. MDA-N 


1.7 


Spleen £ool ] 


0.0 


xJreasx xooi 


1 i 
1.3 


Thymus Pool 


2.6 


Trachea 


0.0 


CNS cancer (glio/astro) 

TTO'7 Ti/ff^ 

Uo/-Mvj 


0.0 


Lung 


0.0 '-' 


CNS cancer (glio/astro) 

U-llo-JVlU 


0.0 


Fetal Lung 


0.0 1 


CNS cancer (neuropnet) 


0.0 


Lungca. NCI-N417 


0.0 


539 T < i 


0.0 


Lung ca. LX-1 


p.o 


CNS cancer (astro) | 
SNB-75 ! 


0.0 


Lung ca.NCI-H146 


0.0 


CNS cancer (glio) SNB- 


0.0 
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I 




jOVCAR-5 




Lymph node 


0.0 


; 0.0 


jOvarian ca. 
jOVCAR-8 


0.0 


0.0 


Colorectal 


0.0 


; J.I 


Ovarian ca. 
IGROV-1 


0.0 


"j""" 

0.0 


Stomach 


| 0.0 


\ 3.7 

L _ 


Ovarian ca. 
I (ascites) SK- 
lOV-3 


0.0 


0.0 


SmaH lntpcrinf* 


I 2£ — . 


1 2.2 


Uterus 


0.0 


0.0 


Colon ca. SW480 


L oo 


I 0.0 


jPlacenta 


0 0 


A A 


Colon ca.* 
£>W620 (SW480 
met) 


0.0 

.... ! 


0.0 


Prostate 


0 0 


a n 

u.u 


Colon ca.HT29 


0.0 


r' 

0.0 


Prostate ca * 
(bone met) PC- 
3 


0.0 


0.0 


Colon ca.HCT- 
116 


o.o i 


0.0 


Testis 


100.0 


100.0 


Colon ca. CaCo-2 


0.0 

i 


0.0 


Melanoma 

Hs688(A).T 


0.0 


0.0 


CC Well to Mod 
Diff(OD03866) 1 


0.0 


0.0 


Melanoma* 
(met) 

Hs688(B).T 


o.o i 


0.0 


Colon ca. HCC- 
29Q8 


o.o : 


0.0 I 


Melanoma 
UACC-62 


0.0 


0.0 


Gastric ca. (liver 
met)NCI-N87 


0.0 


n ft fMelanoma 
|M14 


0.0 


4.0 


Bladder 


0.0 


» ,! 


Melanoma 
LOXIMVI 


0.0 


0.0 


Trachea 


0.0 j 


] 

0.0 ( 

ii 


Vfelanoma* 
met) SK- 
VEEL-5 




0.0 


Kidney 


0.0 


0.0 j 


Adipose 


0.0 | 


0.0 



CNS_neurodegeneration_vl.0 Summary: Ag3600 



Expression of the CG50289-01 gene is low/undetectable in all samples on this panel 
(CI>35). 

General jscreening_pane]_vl.4 Summary: Ag3600 
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Expression of the CG50289-01 gene is exclusive to the testis (CT=31.8). This gene 
encodes a serine protease homolog. Serine proteases are important in many aspects of cellular 
physiology including post-translational processing, protein degradation and cellular signalling. 
The exclusive expression of this gene in the testis suggests that the protein encoded by this gene 
5 may be an excellent target for modulating male reproduction. 

Panel 1.2 Summary: Ag792 

Highest expression of the CG50289-01 gene is seen in the testis (CT=27.5), a result that is 
concordant with the results in General_screening_panel_vl .4. Low but significant expression is 
also seen in the pancreas. This expression profile suggests that the protein encoded by this gene 
10 may be an excellent target for modulation of male reproduction and/or hormone release from the 
pancreas. 

Panel 1.3D Summary: Ag792/Ag2555 

Two experiments with the same probe and primer set show expression of the CG50289-01 
gene to be exclusive to the testis (CTs=32-33). This result is in excellent agreement with the 
1 5 results from Panel 1 .2 and General jscreening_panel_y 1 A Thus, this exclusive expression of this 
gene in the testis suggests that the protein encoded by this gene may be an excellent target for 
^modulating male reproduction. 

Panel 2D Summary: Ag2555 

Expression of the CG50289-01 gene is low/undetectable in all samples on this panel 
20 (Cl>35). 

Panel 4.1D Summary: Ag3600 

Expression of the CG50289-01 gene is low/undetectable in all samples on this panel 
(CT>35). 

Panel 4D Summary: Ag2555 
25 Expression of the CG50289-01 gene is low/undetectable in all samples on this panel 

(CI>35). 
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NOV5a (CG50353-01: Wnt7a-like) 

Expression of gene CG50353-01 was assessed using the primer-probe set Ag3093, 
described in Table EA. Results of the RTQ-PCR runs are shown in Tables EB, and EC. 



Table EA . Probe Name Ag3093 



Primersj Sequences 


Length 


Start 
Position 


F 0 £^a^dj5 , -ctgtgacctcatgtgctgtg-3 , (SEQ ID NO: 157) 


20 


909 


Prohe |tet-5 • -gtggctacaacacccaccagtacgc-3 1 -TAMRA (SEQ ID 
}NO:158) 


25 


932 


Reverse ]5 • -acatagcagcaccagtggaa-3 1 (SEQ ID NO: 159) 


1 20 


982 



Table EB . Panel 1.3D 



Tissue Name 


Rel.Exp.(%)Ag3093, 
Run 167985246 


Tissue Name 


j Rel. Exp.(%)Ag3093, 


Liver adenocarcinoma 


2.8 


Kidney (fetal) 


0.1 


Pancreas 


0.0 


Renal ca. 786-0 


0.2 


Pancreatic ca. CAP AN 
2 


1.7 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca.RXF 393 


0.4 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.5 


Pituitary gland 


0.0 ] 


Renal ca. TK- 10 


0.0 


Brain (fetal) 


3.6 


Liver 


0.0 


Brain (whole) 


1.5 


Liver (fetal) 


0.0 


Brain (amygdala) 


1.8 


Liver ca. (hepatoblast); 
HepG2 


0.0 


Brain (cerebellum) 


0.9 


Lung 


0.2 


Brain (hippocampus) 


1.4 


Lung (fetal) 


0.9 


Brain (substantia nigra) 


0.9 


Lung ca. (small cell) 
LX-1 j 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) ■ 
NCI-H69 


0.2 


Cerebral Cortex 


3.5 

• - 


Lung ca. (s.cell var.) ! 
SHP-77 


0.0 


Spinal cord j 


0.6 


Lung ca. (large \ 


0.0 
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cell)NCI-H460 




glio/astro U87-MG 


0.6 


Lung ca. (non-sm. 
cell) A549 


0.2 


glio/astroU-118-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


astrocytoma SW1 783 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


0.2 


Lung ca. (squam.) SW 
900 


0.0 


astrocytoma SNB-75 


0.1 


Lung ca. (squam.) 
NCI-H596 


0.3 


glioma SNB-19 


0.0 


Mammary gland 


0.0 


glioma U25 1 


0.0 


Breast ca.* (pl.ef) 
MCF-7 


0.2 


glioma SF-295 


0.0 


Breast ca.* (pl.ef) 

MDA-MB-23 1 


0.0 


Heart (Fetal) 


0.0 


Breast ca. (pi. ef) 
T47D 


0.0 


Heart. . 


A A 
O.U 


Breast ca. B 1 -549 


0.0 


Skeletal muscle (Fetal) j 


0.0 


Breast ca. MDA-N i 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 1 


0.0 


Ovarian ca. OVCAR- ; 

3 i 


0.1 


Thymus 


0.0 


Ovarian ca. OVCAR- 
4 


37.1 


Spleen 


0.3 


Ovarian ca. OVCAR- 
5 


0.7 


Lymph node 


0.0 


Ovarian ca. OVCAR- 

0 

o 


0.0 


U/OIOlCwldl 


U.U 


uvanan ca. ivxtcu v -l 


O.O 


Stomach 


0.0 


Ovarian ca. (ascites) 

QTf aw 1 i 
oJV-VJ V -j 


100.0 


Small intestine 


0.0 


Uterus ; 


0.0 


Colon ca. SW480 


0.4 


Placenta 


0.0 


uoion ca. oWo2U 
(SW480 met) 


1.4 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met) PC-3 


2.0 


Colon ca.HCT-1 16 j 


0.0 


Testis 


0.3 
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Colon ca. CaCo-2 


— . — — — . — — 

0.2 


1VJ.C1 dllUIiia 

Hs688(A).T 


0.0 


CC Well to Mod Diff 
(OD03866) 


0.0 


iviciallUIila {IQ&I ) 

Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.1 


X/foTannma J 1 A C^C* /CO 
iVXClallUliia U/VV-'V^-OZ 


0.0 


Gastric ca. (liver met) 
NCI-N87 


0.5 


Melanoma Ml 4 


0.0 


Bladder 


0.0 


Melanoma LOX 
IMVI 


0.0 


Trachea j 


0.1 


Melanoma* (met) • j 
SK-MEL-5 


0.0 


Kidney 


0.0 (Adipose 


0.2 



Table EC . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag3093,Run 
164392077 


Tissue Name 


Rel. Exp.(%) 
Ag3093,Run 
164392077 


Secondary Thl act 


0.0 


HUVECIL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC EFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + EFN 
gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


57.4 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


17.7 


Primary Trl rest 


0 q jSmall airway epithelium j 

|TNFalpha + IL-lbeta j 100 '° 
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lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


U1J4DKU UJJ4 

lymphocyte act 


0.0 


uoronery anery bivit 
IHFalpha + IL-lbeta 


0.0 


uDo lympnocyte act 


U.U 


Astrocytes rest 


U.U 


Secondary CD8 
lympnocyte rest 


0.0 


Astrocytes TNFalpha + IL- 
l oeta 


0.0 


Secondary CD8 
lympnocyte act 


0.0 


KU-8 12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


4.9 


KU-8 12 (Basophil) 
PMA/ionomycin 


1.2 


zry lnl/lli2/lrl_antx- 
CD95 CHI 1 


0.0 


CLDllOo (Keratinocytes) 
none 

XiWXXV 


47.6 


LAK cells rest 


0.0 


CCD1106 (Keratinocytes) 
TMFalnha + TT -Ibeta 

X I ^X CLX^JLld 1 XX-f 1 Ut'lfcl 


33.7 


LAK cells IL-2 i 


0 0 


T ivpr Pirrhn^i^ 

i—ii. V wl \sLL±ll\J&lO 


1 4 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


0.0 


TAX'* TT TT7XT 

LAK cells lL-2+lrIN 
cfanirrifr 

fe<XI 1 1 1 HQ. 


0.0 


NCI-H292 none 


4.1 


LAK cells IL-2+ TL- 1 8 i 


0 0 


NCI-H292 IL-4 


4 8 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 


1.8 


NK Cells IL-2 rest 

At XV. V^WXIO XXJ Ibdl 


0 0 


NCI-H292 IL-13 




Two Wav MLR 3 dav 


0 0 


NCI-H292 IFN gamma 

1 ^ V-/ X liXi.'irf XX e££IXXXIXJ.C*- 


1 6 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


0.0 


HrAbC 1 Mr alpha + JLL-1 
beta 


0.0 


PBMC rest 


3.5 


Lun? fibroblast none 


0 0 


PBMC PWM 


o.8 ; 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


0.0 


XxdlTJUS 

ionomycin . 


0.0 


Lung fibroblast IL-13 


0.0 


jd lyxiipxiut/yiCd r wivi 


nn i 
U.U , 


l^ung iiDrooiasi if in gamma 




B lymphocytes CD40L 
and IL-4 

(UXU 1JU | 


0.0 


Dermal fibroblast 
CCD 1070 rest 

V^-V^x-/ Iv/v 1 V^v 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD1070IL-1 beta 


0.0 
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Dendritic cells none 


0.0 


Jjermai nDroDiast UrN 
&amma 


0.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


o n 

u.u 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


0.0 


Monocytes rest 


0.0 


IBD Crohn's 


0.0 


Monocytes LPS 


0.0 


Colon 


1.0 


Macrophages rest 


0.0 


Lung 


2.0 


Macrophages LPS 


0.0 


Thymus 


0.0 


jHUVEC none 


0.0 


Kidney 


0.0 


HUVEC starved 


0.0 







Panel 1.3D Summary: Ag3093 

The CG50353-01 gene is expressed exclusively in two ovarian cancer cell lines, with 
5 highest expression in the SK-OV-3 cell line (CT=30.28). This cell line is unusual because it is 
derived from ascites. Thus, this gene could potentially be used as a marker for ovarian cancer, 
particularly ascites derived cancer or as a marker for ascites. Furthermore, antibodies or small 
molecule drugs could potentially be used in a therapeutic manner to modulate the activity of this 
gene in ovarian cancer. 

10 Panel 2.2 Summary: Ag3093 

Expression of the CG50353-01 gene is low/undetectable in all samples on this panel 
(CTs>35). 

Panel 4D Summary: Ag3093 

The CG50353-01 gene is expressed at the highest level in TNF alpha + IL-1 beta treated 
1 5 small airway epithelial cells (CT=32.<5) as well as TNF alpha + IL-1 beta treated bronchial 
epithelial cells and CCD1 106 keratinocytes (treated and non-treated). The presence of this 
transcript in keratinocytes suggests that this gene may be important in skin disorders including 
psoriasis. Expression in airway/bronchial cell types suggests that this gene may also be involved 
in inflammatory lung disorders that include chronic obstructive pulmonary disease, asthma, 
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allergy and emphysema-Therefore, therapeutic modalities that involve this gene or gene product 
may be beneficial in the treatment of these conditions. 

NOV6a (CG50221-01: apical endosomal glycoprotein) 

5 Expression of gene CG50221 -01 was assessed using the primer-probe sets Ag2495 and 

Ag4806, described in Tables FA and FB. Results of the RTQ-PCR runs are shown in Table FC. 

Table FA . Probe Name Ag2495 



Primers 


Sequences 


jLength 


j Start 
j Position 


Forward 


5 ! -ctggcacccctgctatact ; c-3 • (SEQ ID NO: 160) 


| 20 


j 1003 


Probe 


TET-5 1 -attccaagcctcaggcacctccaact-3 1 -TAMRA (SEQ ID 
N0:161) 


J 26 


J 1034 


Reverse 


5* -tgatagaagaccagccatctca-3 1 (SEQ ID NO:162) 


1 ?2, 


j 1066 


Table FB. Probe Name Ag4806 


Primers 


Sequences 


Length 


Start 
Position 


Forward 


5' -ctacgtggctctggatgatct-3' (SEQ ID NO:163) 


21 


2909 


Probe 


TET-5 ' -cctgccctcagccaggttcctgt-3 1 -TAMRA (SEQ ID 
N0:164) 


23 | 


2947 


Reverse p 1 -acacaggccagactcaaaatc- 3 1 {SEQ ID NO: 165) 


21 


2970 



Table FC . General_screening__panel_vl.4 



Tissue Name 


Rel. Exp.(%) Ag4806, 
Run 223204110 


Tissue Name 


] Rel. Exp.(%) Ag4806, 
j Run 223204110 


Adipose 


7.6 


Renal ca.TK-10 


J 4.4 


Melanoma* 
Hs688(A).T 


4.6 


Bladder 


j 13.7 


Melanoma* 
Hs688(B).T 


12.7 


Gastric ca. (liver met.) 
NCI-N87 


j 6.6 


Melanoma* M14 


27.7 


Gastric ca. KATO m 


| 0.0 


Melanoma* 
LOXIMVI 


0.0 . 


Colon ca. SW-948 


J 7.7 


Melanoma* SK- 
MEL-5 


0.0 


Colon ca. SW480 


j 9.6 
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Squamous cell 
carcinoma SCC-4 


0.0 


colon ca. (dW48u 
met) SW620 


7.2 


Testis Pool 


0.0 


Colon ca HT29 


1 J.U 


Prostate ca.* (bone 
met) PC-3 


0.0 


Colon ca.HCT-1 16 


15.2 


Prostate Pool 


3.6 


Colon ca CaPo-9 


IOC 


Placenta 


4.7 


Colon cancer ti^np 




Uterus Pool 


o.o 


Colon ca. SW1116 


16.8 


Ovarian ca. OVCAR- 
3 


0.3 


; Colon ca. Colo-205 


j 13.9 


Ovarian ca. SK-OV-3 


1 0 Q 


; Colon ca. bW-48 


0.0 


Ovarian ca. OVCAR- 
4 


0.0 


Colon Pool 


0.0 


Ovarian ca. OVCAR- 
5 


14.2 

-n-^ , 


Small Intestine Pool 


0.0 


Ovarian ca TGROV- 


24.1 


Stomach Pool j 


1.3 


Ovarian ca. OVCAR- 
S 


23.2 


Bone Marrow Pool j 0.0 


Ovary 


0.7 


Fetal Heart | 17.0 


Breast ca. MCF-7 


6.7 


Heart Pool 4.2 


Breast ca. MDA-MB- 
231 


65.1 


Lymph Node Pool 


3.5 


Breast ca. BT 549 


18.8 


Fetal Skeletal Muscle 


6.5 


Breast ca. T47D 


100.0 


Skeletal Muscle Pool "j 


11.8 


Breast ca. MDA-N 


8.7 


Spleen Pool 


18.7 


Breast Pool 


1 0 


Thymus Pool 


12.9 


Trachea 


0.0 


CNS cancer (glio/astro) 
U87-MG 


25.9 


Lung 


0.0 


CNS cancer (glio/astro) 
U-118-MG 


37.9 


Fetal Lung J 


19.9 \ 

i 


CNS cancer (neuro;met) 
SK-N-AS 


9.3 


Lungca.NCI-N417 


0.0 \ 


CNS cancer (astro) SF- j 

539 j 32 


Lung ca. LX-1 


11.0 \ 


CNS cancer (astro) J 

SNB-75 j 33 A 


Lungca.NCI-H146 


0.0 * 


CNS cancer (glio) SNB- j 

9 j 11.0 


Lung ca. SHP-77 


11.4 i 

2 


CNS cancer (glio) SF- j 

,95 j 98 
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T nn rr r»o A Q 
l^Ung Ca. -TV3*t!7 


^3 7 


jRrsnn ( Amvpffala^ Pool J 
jJDlclI.ll yr\MJ.Lj^Kia±aj x ij 


9 0 


T una Mrt-HS?f> 


0 0 


iRrafn fcerebellmrA I 


22 4 


Lung ca NCI-H23 


7.0 


jBrain (fetal) L 


14.4 


Lung ca. NCI-H460 


9.7 


jBrain (Hippocampus) j 


8.4 




7 9 


IfYrehral Cortex Pool I 


00 


Lung ca. NCI-H522 


0.0 


iTVrain /Substantia riicrra^ i 
iJJlC&lll ^ijuuj tali nci ih^lclj i 

jPool J 


18.9 


Liver 


40.1 


jBrain (Thalamus) Pool j 


8.2 


Fetal Liver 


5.1 


jBrain (whole) | 


3.5 


Liver ca. HepG2 


16.6 


|Spinal Cord Pool j 


7.8 


Kidney Pool 


11.5 


jAdrenal Gland | 


4.0 


Fetal Kidney 


16.7 


jPituitary gland Pool j 


13.9 


Renal ca. 786-0 


25.7 


jSalivary Gland j 


0.8 


Renal ca. A498 


0.0 


jThyroid (female) | 


1.8 


Renal ca. ACHN 


0.0 


|Pancreatic ca. CAPAN2 j 


0.5 


Renal ca.UO-31 


8.8 


jPancreas Pool | 


11.7 



CNS_neurodegeneration_vl.O Summary: Ag2495 



Expression of the CG5 022 1-01 gene is low/undetectable in all samples on this panel 
(CT>35). 

General screening panel vl.4 Summary: Ag4806 

5 Expression of the CG50221-01 gene is highest in a breast cancer cell line (CT=3 1 .5). This 

gene is also expressed in breast, ovarian and colon cancer cell lines at higher levels when 
compared to normal tissue samples. Hence, expression of this gene might be used as a marker to 
identify normal tissue from cancerous tissue in these organs. 

There is relatively low level of expression in most endocrine (metabolic)-related tissues 
10 except for liver. Modulation of this gene, or gene-product may therefore be beneficial in treating 
various abnormalities related to liver function. The higher levels of expression in adult liver 
(CT=32.7) when compared to fetal liver suggest that expression of this gene can also be used to 
differentiate fetal vs adult liver tissue. Conversely, higher levels of expression in fetal lung 
(CT=33) when compared to adult lung (CT=40) suggest involvement of this gene in the 
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development of the lung. Expression of this gene could also therefore be used to differentiate 
between fetal and adult lung tissue. 

Panel 13D Summary: Ag2495 

Expression of the CG50221-01 gene is low/undetectable in all samples on this panel 
5 (CT>35). 

Panel 2D Summary: Ag2495 

Expression of the CG50221-01 gene is low/undetectable in all samples on this panel 
(CT>35). 

Panel 4D Summary: Ag2495 

0 Expression of the CG50221-01 gene is low/undetectable in all samples on this panel 

(CT>35). 



NOV7a (CG50367-01: ADAM13-like) 

Expression of gene CG50367-01 was assessed using the primer-probe set Ag2425, 
described in Table GA. Results of the RTQ-PCR runs are shown in Tables GB, GC, and GD. 



Table GA . Probe Name Ag2425 



Primers 


Sequences 


jLengthj 


Start 
Position 


Forward 


5'-ggctcctgctgaccatattc-3 ' (SEQ ID NO: 166) 


j 20 


2342 


Probe j 


TET-5'-catttaccctccaccatttctcccag-3'-TAMRA (SEO ID 
NO: 167) 


1 26 1 


2366 


Reverse j 


5'-gctgggctcatgagagttct-3 ' (SEQ ID NO:168) 


J 20 j 


2398 



JabJeGB. Panel 1. 3D 



Tissue Name 1 Exp.(%) Ag2425, 
I Run 155561580 


Tissue Name 


Rel. Exp.(%) Ag2425, 
Run 155561580 


Liver adenocarcinoma | 0.0 


Kidney (fetal) 


3.9 


Pancreas j 1.8 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN j 0.0 


Renal ca. A498 


— 00 
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2 j 








Adrenal gland 


0.9 


Renal ca. RXF 393 


0.0 


Thyroid j 


2.7 


Renal ca. ACHN 


1.6 


Salivary gland 


1.1 


Renal ca.UO-31 , 


0.0 


Pituitarv eland 


0.5 


Renal ca.TK- 10 


0.0 


Brain CfetaD 


4.6 


Liver 


0.0 


Rrain fwhole^ ; 


2.3 


Liver (fetal) 


1.2 


Brain (amygdala) 


4.2 


Liver ca. (hepatoblast) 
HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


2.8 


Brain (hippocampus) 


Zj.5 


Lung (ietai ) 


1 f.y 


Brain (substantia nigra) ; 


2.4 


Lung ca. (small cell) j 

T V 1 


0.0 


Brain (thalamus) 


9.4 


Lung ca. (small cell) 


0.0 


Cerebral Cortex 


1.5 


Lung ca. (s.cell var.) 

CUD 11 

Mir- 1 1 


1.0 


Spinal cord 


3.9 


Lung ca. (large 
cell)NLl-H4o0 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. 
cell) A54y 


I- 7 


glio/astroU-118-MG 


1.1 


Lung ca. (non-s.cell) 


1.8 


astrocytoma SW1783 

! , , ) ir ■ . 


0.0 


Lung ca. (non-s.cell) 

TjfYD AO 
riUr-oz 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) SW 
900 


0.0 


astrocytoma SNB-75 


0.0 


Lung ca, {squam. ) 
NCI-H596 


0.0 


glioma oiNo-iy 


U.o 


ivianunaiy gianu 


lj.j 


glioma U251 


0.0 


Breast ca.* (pl.ef) 
ivi / 


0.0 


glioma SF-295 


— , — , 

0.0 


MDA-MB-231 


0.0 


■Tr-. .„i .r.v, -r ■ .. . I i, i „, r r ...r, 

Heart (Fetal) 


3.4 


Breast ca.* (pi. ef) 
T47D 


0.0 


Heart 


1.1 


Breast ca. BT-549 


1.6 


Skeletal muscle (Fetal) 


100.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


| 0.9 


Ovary 


1.9 
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Bone marrow 


3.3 


Ovarian ca. OVCAR- 1 
o 0.0 

j 


Thymus 


4.1 


Ovarian ca. OVCAR- 

4 j 0.0 


Spleen 


2.7 


Ovarian ca. OVCAR- 

5 I v.V 


Lymph node 


4.6 


w van an ca. kj v l^/vk- 
8 1 


0.0 


Colorectal 


5.9 


Ovarian ca. IGROV-1 ; 


0.0 


Stomach 


7.3 


Ovarian ca. (ascites) 1 
SK-OV-3 


0.0 


Small intestine 


18.4 


Uterus 


37.4 


Colon ca^ SW4R0 


n n 

U.U 


Placenta j 


1.8 


Colon ra * 
(SW480 met) 


0.0 


Prostate 


8.8 


Colon ca.HT29 

- ■— . — . — - . . - — . , . , 


0.0 


Prostate ca.* (bone 
met) PC-3 


0.0 


Colon ra HCT-1 1 


u.u 


Testis | 


7.5 


Colon ca. CaCo-2 


0.0 


Melanoma I 
Hs688(A).T 


5.0 


CC WrII tn X/TnH Fiiff 

v^V^ VVCli IU IVIOCI 

(OD03866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


3.3 




n n 
U.U 


Melanoma UACC-62 


0.0 


: Gastric ca. (liver met) 
NCI-N87 


0.0 


Melanoma Ml 4 ; 


0.0 


Bladder j 


0.0 


Melanoma LOX 1 
IMVI i 


0.0 


Trachea 


15.8 


Melanoma* (met) j 

SK-MEL-5 | °'° 


Kidney 


1.8 


Adipose j 1.6 


Table GC. Panel 2D 


Tissue Name 


Rel. Exp.(%) 
Ag2425, Run 
155562155 


Tissue Name 


Rel. Exp.(%) 
Ag2425, Run 
155562155 


Normal Colon 


100.0 


Kidney Margin 
8120608 


0.0 


CC Well to Mod Diff 
(OD03866) 


5.6 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) j 


4.5 


Kidney Margin 
8120614 


2.1 
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CC Gt.2 rectosigmoid 


20.7 


Kidney Cancer 
9010320 


2.2 


CC Margin (OD03868) 


21.9 


Kidney Margin 
on 10^91 


6.1 




6 7 


"Nfr»Tmfl1 T TtprTic 

IN KJL ILICLI \J LCI tlo 




CC Margiii (ODO3920) 


61. 6 


Uterine Cancer 06401 1 


92.7 


CC Gr.2 ascend colon 
(OD03921) , 


1.0 


Normal Thyroid 


18.3 


CC Margin (OD03921) 


6.2 


Thyroid Cancer 


0.0 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Thyroid Cancer 
A302152 


2.8 


Liver Margin (ODO4309) 


0.0 


Thyroid Margin 
A302153 


20.4 


Colon mets to lung • 
(OD04451-01) 


0.0 


Normal Breast 


53.2 


Lung Margin (OD04451- \ 
02) 


0.0 


Breast Cancer 


0.0 


Normal Prostate 6546- 1 ; 


66.4 \ 


Breast Cancer 
(OD04590-01) 


2.6 


Prostate Cancer 
(OD04410) 


25.9 


Breast Cancer Mets 
(OD04590-03) 


11.5 


Prostate Margin ; 
(OD04410) ! 


72.7 


Breast Cancer \ 
Metastasis 


0.0 


Prostate Cancer 
(OD04720-01) | 


45.4 


Breast Cancer 


24.7 


Prostate Margin j 
(OD04720-02) 


33.7 


Breast Cancer 


51.8 


Normal Lung | 


84.1 


Breast Cancer 9100266 


3.1 


Lung Met to Muscle \ 
(UU04286) 


9.4 


Breast Margin 
9100265 


12.9 


Muscle Margin 
fOD04286T> 


0.0 j 


Breast Cancer 
A90Q073 


17.3 


Lunff Malifmant Cancer 
(OD03126) ; 


0.0 


RrPfi^t Ma rein 

iJlwOJl JLV J.CU 

A2090734 


99.3 


Lung Margin (OD03126) : 


10.6 


Normal Liver ! 


0.0 


Lung Cancer (OD04404) j 


0.0 


Liver Cancer 


4.0 


Lung MarginXOD04404) j 


0.0 ; 


Liver Cancer 1025 


4.9 


Lung Cancer (OD04565) \ 


13.7 


Liver Cancer 1026 i 


0.0 


Lung Margin (OD04565) : 


10.6 


Liver Cancer 6004-T j 


0.0 


Lung Cancer (OD04237- , 


0.0 


Liver Tissue 6004-N j 


8.5 
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01) 








Lung Margin (OD04237- 
02) 


0.0 


j Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


Liver Margin (OD043 1 0) 


0.0 


Normal Bladder 


11.1 


Melanoma Metastasis 


0.0 


Bladder Cancer 


3.1 


Lung Margin (OD04321) 


2.9 


Bladder Cancer 


14.6 


Nonnal Kidney 


9.7 


Bladder Cancer 
(OD04718-01) 


2.4 


Kidney Ca, Nuclear grade 
2(OD04338) 


0.0 


Bladder Normal 
Adjacent (OD0471 8- 


10.6 


Kidney Margin 
(OD04338) 


6.0 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 
1/2 (0004339^ 


0.0 


Ovarian Cancer 


0.0 


Kidney Margin 
fOD04339'l 


0.0 


Ovarian Cancer 

{KJLJVh / Oo-U / ) 


3.2 


Kidney Ca, Clear cell type 
f OD04340} 


0.0 


Ovary Margin 


6.0 


Kidney Margin 
(OD04340) I 


4.0 


Normal Stomach 


12.7 


Kidney Ca, Nuclear grade 
3 (OD04348) 


0.0 \ 


Gastric Cancer \ 


9.9 


Kidney Margin 
(OD04348) 


6.1 


Stomach Margin j 


0.0 


Kidney Cancer (OD04622- 
01) 


0.0 


Gastric Cancer 
yvoKJoyo 


392 


Kidney Margin 
(OD04622-03) 


7.4 


Stomach Margin 


26.4 


Kidney Cancer (OD04450- 
01) 


0.0 


Gastric Cancer 1 
9060397 j 


6.2 


Kidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
9060396 


3.3 


Kidney Cancer 8120607 


0.0 < 


Gastric Cancer 064005 j 25.3 



Table GD . Panel 4D 



Tissue Name 



Rel. Exp.(%) 
Ag2425, Run 
155562267 



Tissue Name 
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OCUUllUaXy A III al/l 


0 0 

\J*\J 


HTFVFr TL-1hf>ta 1 fin 


SpprvnHnfv Th*? act 


0 0 


HUVEC IFN gamma j 0.0 


Secondary Trl act 


0.0 


HUVECTNF alpha + IFN 
gamma j 


Secondary Thl rest 


0.0 


HUVECTNF alpha + IL4 j 0.0 


Secondary Tn2 rest 


0.0 


HUVEC EL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


1.3 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TOFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 \ 
lymphocyte act j 


1.8 


Coronery artery SMC rest 


0.0 


CD45RO CD4 ! 
lymphocyte act 


1.4 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD 8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 i 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL- ; 
lbeta I 


A A 

0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


1-3 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


2ry Thl/Th2/Trl_anti- 
CD95 CH1 1 


. 3.9 ! 


CCD 1106 (Keraunocytes) 
none 


0.0 


LAK cells rest 


0.0 ; 


CCD1106(Keratinocytes) I 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


00 


Liver cirrhosis 


4.9 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


0.0 


LAK cells IL-2+IFN j 
gamma 


0.0 


NCI-H292 none 


0.0 


LAK cells IL-2+IL- 18 


0.0 


NCI-H292 EL-4 


0.0 


LAK cells 


0.0 


NCI-H292 BL-9 


0.0 
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PMA/ionomycin 


. i 




NK Cells IL-2 rest 


0.0 1NCI-H292IL-13 




Two Way MLR 3 day 


0.0 NCI-H292 IFN eamma 




Two Way MLR 5 day 


0.0 jHPAEC none 


0.0 


Two Way MLR 7 day 


q q jrtrAilU INr aipna + IL-1 
jbeta 


0.0 


PBMC rest 


! 0.0 ILune fibroblast none 


! 1 3 o 


PBMC PWM 


0 0 jLung fibroblast TNF alpha 
1+IL-l beta 


2.7 


PBMC PHA-L 


0.0 iLune fibroblast IL-4 

v * v jiJUAl^ 11 L/l V/ L/1C-4.0 L JL J../ | 




Ramos (B cell) none 


0.0 jLung fibroblast IL-9 


10.7 


Ramos fR cein 
ionomycin 


0.0 jLung fibroblast IL-1 3 


5.9 




0.0 jLung fibroblast IFN gamma 


, 3.3 


B lymphocytes CD40L 
and TT -4 i 


0.0 


Dermal fibroblast 
CCD1070rest 


23.7 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast j 
CCD1070 TNF alpha 


5.6 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast j 
CCD1070 IL-1 beta ! 


12.5 


Dendritic cells none 


0.0 j 


Dermal fibroblast IFN 
gamma j 


64.6 


Dendritic cells LPS j 0.0 j 


Dermal fibroblast EL-4 


1 A A A 

100.0 


Dendritic cells anti- 
CD40 


0.0 


BD Colitis 2 \ 


0.0 


Monocytes rest 


0.0 


IBD Crohn's 


0.0 


Monocytes LPS 


0.0 


Colon 


28.3 


Macrophages rest 


0.0 


Lung 


21.6 


Macrophages LPS 


0.0 


Thymus 


0.0 


HUVECnone 


0.0 


Kidney 


0.0 


HUVEC starved 


0.0 j 





CNS_neurodegeneration_vl.O Summary: Ag2425 



Expression of the CG50367-01 gene is low/undetectable in all samples on this panel 
(CT>34.5). 

Panel 13D Summary: Ag2425 
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Highest expression of the CG50367-01 gene is seen in fetal skeletal muscle (CT=31.1). 
This gene appears to be more highly expressed in fetal skeletal muscle when compared to 
expression in adult skeletal muscle (CT=40). Thus expression of this gene could be used to 
differentiate between fetal and adult skeletal muscle. Furthermore, the higher levels of expression 
5 in the fetal source of the tissue suggest that the protein encoded by this gene may be involved in 
the development of the skeletal muscle in the fetus. Thus, therapeutic modulation of the 
expression or function of this gene may restore muscle mass or function to weak or dystrophic 
muscle in the adult. 

This gene is expressed at a very low level in all the cancer cell lines used in this panel. The 
10 absence of expression of this gene in the cancer cell lines suggests that modulation of the function 
k of the gene product through the use of peptides, polypeptides, chimeric molecules or small 
molecule drugs, may be useful in the therapy of cancer. 

This gene is a cell-surface metalloprotease expressed at low levels in the hippocampus. It 

may be useful in the treatment of diseases in which the hippocampus is involved, such as 
15 Alzheimer's disease, Parkinson's disease, schizophrenia, bipolar disorder, or temporal lobe 
epilepsy. 

Panel 2D Summary: Ag2425 

The CG50367-01 gene is expressed at low levels in this panel, with highest expression in 
the colon (CT=32.2). Moderately higher levels of expression are seen in normal breast, uterine 
20 and thyroid tissues compared to the adjacent cancers. Hence, expression of this gene might be 
used as a marker to identify normal tissue from cancerous tissue in these organs. Therapeutic 
modulation of the activity of the product of this gene, through the use of peptides, polypeptides, 
chimeric molecules or small molecule drugs, may be useful in the therapy of these cancers. 

Panel 4D Summary: Ag2425 

• 25 The CG50367-01 transcript is most highly expressed in dermal fibroblast upon treatment 

with either 11-4 or Ifn gamma (CTs=31-32) and at lower levels in resting dermal fibroblasts. This 
transcript is also expressed in lung fibroblasts and normal lung and thymus. This transcript 
encodes for a ADAM like protein, a member of membrane-anchored glycoproteins that have been 
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implicated in diverse cellular processes from cell cell interaction to shedding of cell surface 
proteases. The expression of this transcript in dermal and lung fibroblasts suggests that the protein 
encoded by this transcript might be involved in disease associated with fibrosis or fibroplasia. 
Modulation of the expression or the function of this molecule might be useful for the treatment of 
5 psoriasis, chronic obstructive pulmonary diseases and potentially for osteoarthritis and rheumatoid 
arthritis. 



NOV8 (CG50321-01: Leucine Rich Containing F Box Protein) 

Expression of gene CG50321-01 was assessed using the primer-probe set Ag2557, 
described in Table HA. Results of the RTQ-PCR runs are shown in Tables HB, HC and HD. 



Table HA . Probe Name Ag2557 



Jprimers 


— ■ — 

Sequences 


Lengthj 


Start 
Position 


jForwardjS 1 -tgactttgaacttgcagacttg-3 ? (SEQ ID NO:169) 


22 | 


646 


Probe 


TET-S'-cttgcaaatcacagatgaaggtctca-S'-TAMRA {SEQ ID 
NO:170) 


26 j 


668 


(Reverse §5 ' -aggcacaaagggattgtaactt-3 1 (SEQ ID NO : 171) ; 


22 j 


717 



Table HB . CNS_neurodegeneration_vLO 



Tissue Name 


Rel. Exp.(%) Ag2557, 
Run 206974725 


Tissue Name 


Rel. Exp.(%) Ag2557, 
Run 206974725 


AD 1 Hippo 


14.9 


Control (Path) 3 
Temporal Ctx 


6.7 


AD 2 Hippo 


27.4 


Control (Path) 4 
Temporal Ctx 


24.8 


AD 3 Hippo ! 


6.1 


AD 1 Occipital Ctx 


12.5 


AD 4 Hippo 


4.9 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


92.7 


AD 3 Occipital Ctx 


5.0 


AD 6 Hippo 


49.0 


AD 4 Occipital Ctx j 16.7 


Control 2 Hippo j 


28.5 


AD 5 Occipital Ctx j 15.6 


Control 4 Hippo \ 


8.4 


AD 5 Occipital Ctx j 48.0 
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Control (Path) 3 j fi Q 
Hippo J 


Control 1 Occipital 
Ctx 


3.6 


AD 1 Temporal Ctx 15.8 


Control 2 Occipital 
Ctx 


71.2 


AD 2 Temporal Ctx J 29.9 


Control 3 Occipital 
Ctx 


12.4 


AD 3 Temporal Ctx j 3.8 


Control 4 Occipital 
Ctx 


5.7 


AD 4 Temporal Ctx j 18.7 


Control (Path) 1 
Occipital Ctx 


100.0 


AD 5 Inf Temporal J Q9 „ 

Ctx | 


Control (Path) 2 
Occipital Ctx 


8.4 


XD 5 Sup Temporal j ^ \ 

c * _ _ 1 ' _ 


Control (Path) 3 
Occipital Ctx 


2.1 


AD 6 Inf Temporal j ^5 9 

Ctx j ' ' " 


Control (Path) 4 
Occipital Ctx 


8.4 


AD 6 Sup Temporal j „ 1 
Ctx j 


Control 1 Parietal 
Ctx 


7.2 


Control 1 Temporal 1 £ 
Ctx - j 66 


Control 2 Parietal 
Ctx 


33.7 




Control 2 Temporal j - 1 . 
Ctx j M>1 


Control 3 Parietal 
Ctx 


17.7 


Control 3 Temporal 
Ctx 


13.2 


Control (Path) 1 
Parietal Ctx 


95.3 


Control 3 Temporal 
Ctx - 


6.8 


Control (Path) 2 
r anetai i^tx 


17.6 


Control (Path) 1 
Temporal Ctx 


66.0 


Control (Path) 3 
Parietal Ctx 


5.1 


Control (Path) 2 
Temporal Ctx 


29.3 


Control (Path) 4 
Parietal Ctx 


39.8 



Table HC. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Ag2557, 
Run 165640108 


Tissue Name 


Rel. Exp.(%) Ag2557, 
Run 165640108 


Liver adenocarcinoma 


23.8 


Kidney (fetal) 


12.7 


Pancreas 


5.4 


Renal ca. 786-0 


i 5.9 


Pancreatic ca. CAP AN 

2 s 


20.7 


Renal ca. A498 


21.0 


Adrenal gland 


12.2 


Renal ca. RXF 393 


13.5 


Thyroid 


5.8 


Renal ca. ACHN 


10.5 


Salivary gland 


7.2 


Renal ca. UO-31 


6.3 
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Pituitary gland \ 8.5 Renal ca. TK- 10 j 23 2 


Brain (fetal) j 31.4 Liver S 4 0 


Brain (whole) 


55.1 


Liver (fetal) j 13.1 


oiain ^aiiiygaaia ) 


43.5 


Liver ca. (hepatoblast) 
HepG2 




Brain (cerebellum) 


1 44.8 


Lung 


7.7 


Brain (hippocampus) 


42.3 


T inter ( fptal^ 


10/1 


Brain (substantia nigra) 


14.8 


Lung ca. (small cell) 


12.2 


Brain (thalamus) 


30.6 


Lung ca (small cell) 


14.2 


Cerebral Cortex 


18.7 


Lung ca. (s.cell var.) 

OUT) 77 

orUr-/ / 


15.4 


Spinal cord 


11.2 


Lung ca. (large 
ceii )d\ L.i-ri4ou 


54.0 


glio/astro U87-MG 


15.9 


Lung ca. (non-sm. 

CtM) AD4y 


42.3 


glio/astroU-118-MG 


22.4 


Lung ca. (non-s.cell) 


17.3 


astrocytoma SW1 783 


24.7 


Lung ca. (non-s.cell) 
HOP-62 


32.1 


neuro* ; met SK-N-AS 


16.4 


juung ca, (non-s.ci ) 
NCI-H522 


14.2 


astrocytoma SF-539 


6.3 


Joung ca. (squam.j oW 
900 i 


8.6 


astrocytoma SNB-75 { 


18.7 


jjung ca. \squam.^ 
NCI-H596 


10.7 


glioma SNB-1 9 ! 


22.7 


Mammary gland 


15 8 


rrlirvrria T TO C 1 


32.1 


Breast ca.* (pl.ef) 
MCF-7 


9.3 


glioma SF-295 


30.4 


Breast ca.* (pl.ef) 
MDA-MB-231 


16.3 


Heart (Fetal) 


3.7 


Breast ca.* (pi. ef) 
T47D 




Heart 


7.9 


Breast ca. BT-549 


12.6 


Skeletal muscle (Fetal) ■ 


2.3 ; 


Breast ca. MDA-N 


4.4 


Skeletal muscle 


15.7 i 


□vary 


5.8 


Bone marrow j 


10.8 ! 


Dvarian ca. OVCAR- 
J 


10.4 


Thymus 


14.6 ' 

L 


Dvarian ca. OVCAR- 

* i 


6.2 

.- ■ 
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Spleen 


15.1 


Ovarian ca OVCAR- 
5 


15.5 


Lymph node \ 


21.3 


Ovarian ca. OVCAR- 

O 
o 


3.3 


Colorectal 


o.l 


L/ Valid! A ta. ikJSWJ V - 1 


9 7 


Stomach 


15.7 


Ovarian ca. (ascites) 

OK VJ V - J 


28.9 


Small intestine 


20.9 i 


Uterus 


22.4 


Colon ca. SW480 


10.2 


Placenta 


8.5 


Colon ca* SW620 ; 
(SW480 met) j 


6.7 


Prostate 


6.8 


Colon ca. HT29 


1.0 


Prostate ca.* (bone 
met) PC-3 


17.6 


Colon ca. HCT-116 


10.7 

— _ 


Testis 


27.0 


Colon ca. CaCo-2 


9.0 


Melanoma 
Hs688(A).T 


4.2 


CC Well to Mod Diff 
(OD03866) ; 


7.7 


Melanoma* (met) 
Hs688(B).T 


5.9 


Colon ca. HCC-2998 


7.7 


Melanoma UACC-62 


9.7 


Gastric ca. (liver met) 
NCI-N87 


100.0 


Melanoma Ml 4 


36.1 


Bladder 


14.9 


Melanoma LOX 
IMVI 


2.2 


Trachea 


9.9 


Melanoma* (met) 
SK-MEL-5 


4.1 


Kidney 


3.5 


Adipose 


7.4 



Table HP. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2557, Run 
164393419 


Tissue Name 


Rel.Exp.(%) 
Ag2557,Run 
164393419 


Secondary Thl act 


27.4 ] 


HUVEC IL-lbeta 


4.8 


Secondary Th2 act 


19.8 


HUVEC IFN gamma 


19.8 


Secondary Trl act 


28.7 


HUVEC TNF alpha + IFN 
gamma 


3.9 


Secondary Thl rest 


11.4 


HUVEC TNF alpha + IL4 


6.9 


Secondary Th2 rest 


17.9 j 


HUVEC IL-11 1 


8.0 


Secondary Trl rest 


19.3 


Lung Microvascular EC 
none ; 


19.5 


Primary Thl act 


26.8 


Lung Microvascular EC 


13.7 
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1 


TNFalpha + IL-lbeta 




Primary Th2 act | 23.5 


Microvascular Dermal EC 
none 


35.6 


Primary Trl act 


36.9 


Microsvasular Dermal EC 
; 1 Nt alpna + 1L-1 beta 


12.2 


Primary Thl rest 


75.8 


Bronchial epithelium 
TNFalpna + ILlbeta 


29.9 


Primary Th2 rest 


43.8 


Small airway epithelium 
none 


17.2 


Primary Trl rest 


34.2 


Small airway epithelium 
TNFalpha + IL-lbeta 


47.6 


CD45RA CD4 
lymphocyte act 


16.6 


Coronery artery SMC rest 


19.9 


CD45RO CD4 
lymphocyte act 


36.3 


Coronery artery SMC 
TNFalpha + IL-lbeta 


17.2 


CD8 lymphocyte act 


23.3 


Astrocytes rest : 


21.8 


Secondary CD8 
lymphocyte rest 


22.1 


Astrocytes TNFalpha + IL- 
lbeta 


21.5 


Secondary CD8 
lymphocyte act 


17 4 


KU-8 1 2 (Basophil) rest 


16.2 


CD4 lymphocyte none 


15.9 


KU-812 (Basophil) 
PMA/ionomycin 


56.6 


2ry Thl/Th2/Trl_anti- 
LsLJyo Cxi 11 


36.6 \ 


CCD1106(Keratinocytes) ; 

none * 


14.6 


LAK cells rest 


21.5 


CCD1106(Keratinocytes) ! 


6.0 


T AK r>^11c TT O 
JL»rVJv Cells IIj-Z 






1 o 

i.y 




oo o 


Lupus kidney \ 


3.9 


JOAVXv t/Cllb JLLj"^t^ JJT IN 

gamma 


33.0 


NCI-H292none 


46.3 


T ATC r^llc TT .74- TT 1 ^ 




NCI-H292 IL-4 

l'VX Alii/Zi JUL/" *T 


J /.o 


LAK relk 

PMA/ionomycin 


8.7 


NCI-H292 IL-9 


47.0 


NK Cells IL-2 rest 


23.3 


NCI-H292 IL-13 




Two Way MLR 3 day 


20.3 


NCT-H292 TFN ramma 

l^tV-fX XUi/Ai JLL IN gCUJ.liJ.ia. 




Two Way MLR 5 day 


16.7 


HPAEC none 


18.3 


Two Way MLR 7 day 


10.7 


HPAECTNF alpha + IL-1 1 
beta '> 


12.8 


PBMC rest 

' TtT— r-, -,,-,-r- r t. n »-t ■■■ 


26.6 ; 


Lung fibroblast none 


12.8 


PBMC PWM 


85.3 


Lung fibroblast "INF alpha 

+ IL-lbeta j 16,5 
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PBMC PHA-L J 


43.5 f 


Lung fibroblast 1L-4 ; 


13.6 


Ramos (B cell) none ] 


15.1 


Lung fibroblast IL-9 


13.7 


Ramos (B cell) 1 
ionomycin | 


92.7 


Lung fibroblast IL-13 


9.6 


B lymphocytes PWM j 


93.3 


Lung fibroblast IFN gamma; 


11.2 


B lymphocytes CD40L 
and IL-4 j 


39.5 


Dermal fibroblast 
CCD1070 rest 


21.9 


EOL-1 dbcAMP 


65.5 


Dermal fibroblast 
CCD1070 TNF alpha 


52.9 


EOL-1 dbcAMP 
PMA/ionomycin j 


58.2 


Dermal fibroblast 
CCD1070IL-1 beta 


19.5 


Dendritic cells none 


18.9 


Dermal fibroblast IFN 
gamma 


13.8 


Dendntic cells LPS j 


17.7 


Dermal fibroblast IL-4 


23.0 


Dendntic cells anti- j 


23.7 


IBD Colitis 2 


1.3 


LVJLKsllUssj ICo I Cat J 








Mnnnrvte<? LPS 1 


46 7 


Colon 


3Q 2 


Macrophages rest j 


42.6 


Lung ; 


22.4 


Macrophages LPS J 


26.6 


Thymus ] 


47.0 


HUVEC none 


12.9 


Kidney 


100.0 


HUVEC starved j 


37.6 







CNS_neurodegeneration_vl.O Summary: Ag2557 



A small decrease is detected in the expression of the CG50321-01 gene in the postmortem 
brains of Alzheimer's patients when compared normal controls. This protein is an F-Box protein 
containing leucine-rich repeats; these proteins are involved in ubiquitination and proteosomal 
5 degradation of proteins. This gene is therefore an excellent drug target for the treatment of 
diseases involving protein precipitation including Alzheimer's disease, Huntington's disease, 
Parkinson's disease, progressive supranuclear palsy, or spinocerebellar ataxia. 

Reference: 

Ilyin GP, Rialland M, Pigeon C, Guguen-Guillouzo C cDNA cloning and expression 
1 0 analysis of new members of the mammalian F-box protein family. Genomics 2000 Jul 1 ;67( 1 ):40- 
7 
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F-box proteins are critical components of the SCF ubiqtritin-protein ligase complex and 
are involved in substrate recognition and recruitment for ubiquitination and consequent 
degradation by the proteasome. We have isolated cDNAs encoding a further 10 mammalian F-box 
proteins. Five of them (FBL3 to FBL7) share structural similarities with Skp2 and contain C- 
5 terminal leucine-rich repeats. The other 5 proteins have different putative protein-protein 
interaction motifs. Specifically, FBS and FBWD4 proteins contain Sec7 and WD40-repeat 
domains, respectively. The C-terminal region of FBA shares similarity with bacterial protein 
ApaG while FBG2 shows homology with the F-box protein NFB42. The marked differences in F- 
box gene expression in human tissues suggest their distinct role in ubiquitin-dependent protein 
10 degradation. 

Panel 13D Summary: Ag2557 

The CG50321-01 gene is expressed at a moderate to low level in most of the cell lines and 
tissues on this panel, with highest expression in a gastric cancer cell line (CT=30.4). This 
ubiquitous expression suggests a role in cell prolferation and survival. 

15 There is a broad range of expression of this gene in endocrine (metabolic>related tissues 

including adrenal, brain, GI tract, liver and skeletal muscle. Targeting this gene and/or gene- 
product may aid in the treatment of any number of endocrine or metabolically-related diseases, 
including obesity and diabetes. 

This panel demonstrates the expression of this gene in the CNS in an independent group of 
20 patients. See panel CNS^Neurodegeneration for a discussion of utility of this gene in the central 
nervous system. 

Panel 4D Summary: Ag2557 

Highest expression of the CG50321-01 transcript is found in kidney (CT=29. 1). High 
levels of expression are also detected in activated B cells (primary B cells and B cell 
25 lymphoma),effector Thl and the eosinphili cell line (EOL-1). At lower levels this transcript is 
expressed in a wide range of cell types of significance in the immune response in health and 
disease. This transcrpit encodes for leucine rich protein with a F- box domain. F-box proteins 
have been described as components of ubiquitin-ligase complexes, in which they bind substrates 
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for ubiquitin-mediated proteolysis. It is therefore theorized that they participate in the regulation 
of many processes, including cell division, transcription, signal transduction and development (ref 
1). Targeting this gene and/or gene-product by small molecules may aid in the treatment of 
diseases associated with T and B cell or eosinophil involvement and lead to improvement of the 
symptoms of patients suffering from autoimmune, inflammatory and atopic diseases such as 
asthma, allergies, inflammatory bowel diseases, lupus erythematosus, rheumatoid arthritis, 
psoriasis and atopic skin diseases. 

Reference: 

1. Patton EE, Willems AR, Tyers M. Combinatorial control in ubiquitin-dependent 
proteolysis: don't Skp the F-box hypothesis. 

Trends Genet 1998 Jun;l 4(6) :23 6-43 

The ubiquitin-dependent proteolytic pathway targets many key regulatory proteins for 
rapid intracellular degradation. Specificity in protein ubiquitination derives from E3 ubiquitin 
protein ligases, which recognize substrate proteins. Recently, analysis of the E3s that regulate cell 
division has revealed common themes in structure and function. One particularly versatile class of 
E3s, referred to as Skplp-Cdc53p-F~box protein (SCF) complexes, utilizes substrate-specific 
adaptor subunits called F-box proteins to recruit various substrates to a core ubiquitination 
complex. A vast array of F-box proteins have been revealed by genome sequencing projects, and 
the early returns from genetic analysis in several organisms promise that F-box proteins will 
participate in the regulation of many processes, including cell division, transcription, signal 
transduction and development. 

NOV9 (CG55902-01/AC079907.6: Steroid Binding Protein) 

Expression of gene CG55902-01 was assessed using the primer-probe set Ag2626, 
described in Table JA. Please note that results from Panels 1 3D, 2.2 and 4D have been filed 
previously. 

Table JA . Probe Name Ag2626 
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Primers 


Sequences 




jLengthj 


Start 
Position 


Forward 


5 • -ttctcaatgagtttggcagc-3 1 (SEQ ID 


NO: 172) 


I 20 | 


365 


Probe 

—«m»„t-T,-rrr- 


TET-5 1 -aacctggacttcaaggctgaagacca-3 
NO:173) 


' -TAMRA (SEQ ID 


_l 26 1 


388 


Reverse 


5 ' -aaacctcagaacccctcctt-3 ' (SEQ ID 


NO:174) 


_l 20 j 


430 



Table JB . CNS_neurodegeneration_vl.O 



CNS_neurodegeneration_vl.O Summary: Ag2626 

Expression of the CG55902-01 gene is low/undetectable in all samples on this 
panel (CT>34.5). 

NOVlOa and NOVlOb (CG50307-01 and CG50307-02: Steroid Dehydogenase-Hke) 

Expression of gene CG50307-01 and variant CG50307-02 was assessed using the pri: 
probe sets Ag2248 and Ag2548, described in Tables KA and KB. Results of Hie RTQ-PCR r 
are shown in Tables KC, KD, KE, KF, KG, KH, KI and KJ. 



Table KA . Probe Name Ag2248 



Primers 


Sequences 


Length 


j Start 
] Position 


Forward 


5 • -agcctacgctgaagagttagc-3 ' (SEQ ID NO:175) 


21 


j 425 


Probe 


TET-5 ' -aagccgaggtctcaatataatcctga-3 ' -TAMRA (SEQ ID 
NO: 176) 


26 


j 446 


Reverse 


5 ' -acctgcaacttctcctcgtt-3 ' (SEQ ID NO:177) 


20 


1 480 


T 


able KB. Probe Name Ag2548 




Primers 


Sequences 


Length 


Start 
Position 


Forward! 


5 ' -gacgttggcatcttggtaaata-3 • (SEQ ID NO: 178) 


22 


612 


Probe j 


TWr-b ' -cgcagtatttcactcagctgtccgag-3 ' -TAMRA (SEQ ID 
NO: 179) 


26 


658 


Reverse 


5 1 -ttatgatgtcccagagcttgtc-3 ' (SEQ ID NO:180) 


22 


684 



Table KC . CNS_neurodegeneration_vl.0 



Tissue Namej Rel.Exp.(%) j ReLExp.(%) {Tissue Name j Rel. Exp t (%) | ReLExp.(%) | 
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Ag2248, Run 
207928610 


Ag2548, Run 
208300028 




Ag2248, Run 
207928610 


Ag2548, Run 
208300028 


t 

AD 1 Hippo 


20.2 


14.7 


Control 
(Path) 3 
Temporal 
Ctx 


4.4 


4.1 . 


AD 2 Hippo ■ 


27.2 

... ... 


46.7 

. ... 


Control 
(Path) 4 
Temporal 
Ctx 


37.6 


37.9 


AD 3 Hippo 


5.6 


6.9 


AD 1 

Occipital Ctx 


11.0 

...j 


20.0 


AD 4 Hippo 


10.8 


11.4 


AD 2 

Occipital Ctx 
(Missing) 


0.0 


0.0 


AD 5 Hippo 


85.3 


2.6 


AD 3 

Occipital Ctx 


6.1 


6.2 


AD 6 Hippo 

Ir IT 


69.7 


50.0 


AD 4 

Occipital Ctx 


21.6 


22.7 


Control 2 
Hippo 


42.9 


45.7 


AD 5 

Occipital Ctx ; 


14.0 


11.8 


Control 4 
Hippo 


11.3 


12.5 


AD 5 

Occipital Ctx 


. 47.3 


49.0 


Control 
(Path)3 
Hippo : 


7.6 


7.2 


v^untroi 1 
Occipital Ctx 


1.4 


1.8 


AD 1 

Temporal 

Ctx 


18.2 


20.4 


Occipital Ctx 


81.8 


83.5 


AD 2 j 
Temporal j 
Ctx 


27.4 \ 


42.6 


Cnntrnl % 

WilliUl J 

Occipital Ctx 


13.1 


15.9 


AD 3 

Temporal 

Ctx 


5.5 


6.8 


Control 4 
Occipital Ctx 


6.7 


6.5 


AD 4 J 

Temporal 

Ctx 


' 17.4 j 


22.5 


Control 
(Path) 1 
Occipital Ctx 


91.4 


100.0 


AD 5 Inf ! 
Temporal \ 

Ctx ; 


89.5 


99.3 


Control 
(Path) 2 
Occipital Ctx \ 


11.8 ! 


9.7 


AD 5 Sup j 
Temporal j 


34.6 ! 


50.7 


Control 
(Path) 3 


1.6 j 


2.0 
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Ctx I 


Occipital Ctx 






AD 6 Inf 
Temporal 
Ctx 


42.9 


j 42.0 


Control 
(Path) 4 
Occipital Ctx 


; 15.5 


15.1 


AD 6 Sup 
Temporal 
Ctx 


50.3 


45.1 


Control 1 
Parietal Ctx 


8.1 


4.6 


Control 1 
Temporal 
Ctx 


3.7 


3.5 


Control 2 
Parietal Ctx 


30.1 


33.4 


Control 2 
Temporal 

ctx ; 


56.6 


42.6 


Control 3 
Parietal Ctx ; 


24.0 


21.9 


Control 3 
Temporal 
Ctx 


19.1 


12.3 


Control 
(Path) 1 
Parietal Ctx ; 


100.0 


84.7 


Control 3 

Temporal 

Ctx ; 


7.1 j 


8.0 


Control 
(Path) 2 

Parietal Ctx 


26.8 




Control 
(Path) 1 
Temporal 
Ctx 


64.2 j 


74.2 

' ] 


Control 
(Path) 3 
Parietal Ctx j 


4.7 


3.7 


Control 
(Path) 2 ! 
Temporal j 
(Ctx | 


23.5 


• 

30.1 


Control 
[Path) 4 
Parietal Ctx j 


44.4 


66.4 


Table KD. 


Panel 1. 3D 


Tissue Name 


Rel. Exp.(%) 
Ag2248, Run 
159035206 


Rel. Exp.(%) 
Ag2548, Run 
162292266 


Tissue Name 

. . ... 


Rel. Exp.(%) 
Ag2248, Run 
159035206 


Rel. Exp.(%) 
Ag2548,Run 
162292266 


Liver 

adenocarcinoma 


8.7 

— 1" - r ■■ 


25.5 


Kidney (fetal) 


5.0 


14.1 


Pancreas 


l.i : 


1.7 


Renal ca. 786-0 


5.3 


7.5 


Pancreatic ca. 1 
CAP AN 2 


2.2 


6.3 


Renal ca. A498 


10.2 


9.0 


Adrenal gland 


6.6 


6.0 


Renal ca. RXF 

393 1 


1.5 


9.0 


Thyroid 


9.0 


, q o jRenal ca. 
* jACHN 


1.7 


12.8 


Salivary gland j 2.9 j 3.7 jRenalca.UO- 


5.4 


15.1 
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^ 1 






Pituitary gland 


19.8 


16.2 


Renal ca. TK- 
10 


1.5 


6.7 


Brain (fetal) 


28.3 


14.3 


Liver 


1.3 


0.4 


Brain (whole) 


22.7 


25.2 


Liver (fetal) 


3.1 


2.3 


Brain (amygdala) 


24.7 


24.3 


Liver ca. 

(hepatoblast) 

HepG2 


8.1 


18.7 


Brain 

(cerebellum) 


11.6 


14.6 


Lung 


10.2 


7.4 


Brain 

(hippocampus) 


100.0 


45.1 


Lung (fetal) 


9.5 


12.5 


Brain (substantia 
nigra) 


5.1 


7.2 


Lung ca. (small 
cell) LX-1 


11.0 


16.0 


Brain (thalamus) ■ 


19.2 


25.2 


Lung ca. (small 
cell) NCI-H69 


7.5 


6.3 


Cerebral Cortex 


44.8 


100.0 


Lung ca. (s.cell 
var.)SHP-77 


42.9 


73.7 


Spinal cord 


4.8 


14.9 


Lung ca. (large 
cell)NCI-H460 


2.7 


10.1 


glio/astro U87- 
MG 


11.7 


42.3 


Lung ca. (non- 
sm. cell) A549 


1.8 


4.1 


glio/astro U-l 18- 
MG 


20.7 


12.0 : 


Lung ca. (non- : 
s.cell) NCI- : 
H23 • 


11.7 


28.5 


astrocytoma 
SW1783 


8.1 


38.2 


Lung ca. (non- 
s.cell) HOP-62 


5.3 


24.0 


neuro*; met SK- 
N-AS 


14.2 


6.5 


Lung ca. (non- 
s.cl)NCI-H522 


5.0 


15.1 


fl^trnrvtrvrna SP 1 - 
ciou \j\*y ixfxxict, 01 

539 


3.9 


jLung ca. 
15.2 (squam.)SW i 
]900 j 


3.4 


12.6 


astrocytoma SNB- 
75 


8.8 


jLung ca. 
11.3 (squam.)NCI- 
]H596 


1.5 


1.9 


glioma SNB-19 


4.1 | 20.0 (Mammary 
j jgland 


7.5 


9.6 


glioma U251 


9 c j c 0 jBreast ca.* 

j JCpI.ef) MCF-7 


25.3 


88.9 


glioma SF-295 


| jBreast ca.* ! 
3.4 24.0 (pl.ef) MDA- 1 
j jMB-231 


21.8 


6.4 
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Heart (Fetal) 


9.7 J 35.1 


Breast ca.* (pi. 
jef)T47D 


13.6 j 29.3 


Heart 


! 36 1 114 


: Breast ca.BT- 
•549 


22.1 j 7.4 


Skeletal muscle 1 _ ^ J 

(Fetal) j 82 j 44 -l 


; Breast ca. 
MDA-N 


; 5.7 


| 11.1 


Skeletal muscle 


5.6 


| 47.6 


Ovary 


5.4 


i 26.6 


Bone marrow 


3.2 


1.7 


Ovarian ca. 
'OVCAR-3 


2.5 


4.8 


Thymus 


3.5 


40.6 


Ovarian ca. 
OVCAR-4 


0.6 


j 3.6 


Spleen 


5.4 


i 10.9 


Ovarian ca. 
OVCAR-5 


3.8 


13.1 


Lymph node 


2.8 


4.4 


Ovarian ca. 
OVCAR-8 


5.9 


I 21 " 2 


Colorectal j 1.9 


9.4 


Ovarian ca. 
IGROV-1 

— ■ ■ ... 


1.4 


| 3.1 


Stomach J 2.2 


2.7 


Ovarian ca 
(ascites) SK- 
OV-3 j 


5.3 


13 1 


Small intestine | 5.0 


7.3 I 


Uterus 


3.9 


6 0 


Colon ca. SW480 j 6.0 


12.6 


Placenta j 


5.2 


8.8 


Colon ca.* 1 > 
SW620(SW480 4.7 ] 
met) J , 


11.1 


Prostate 


2.0 


6.7 


Colon ca. HT29 


2.6 


7.1 


Prostate ca.* 
(bone met) PC- < 

3 I 


5.4 


9.7 


Colon ca.HCT- 
116 


9.5 i 


22.4 j 

_ • j 


Testis 


7.7 


24.8 


Colon ca. CaCo-2 


6.7 ! 


18.0 


Melanoma 
Hs688(A).T j 


3.3 


7.7 


CC Well to Mod 
Di£f(OD03866) 


4.8 j 


13.2 ! 


Melanoma* ! 
(met) 

Hs688(B).T 


12 \ 


6.9 


Colon ca. HCC- 
2998 


17.2 ] 


10.2 j: 


Melanoma 
QACC-62 j 


1.5 


5.6 


Gastric ca. (liver 
met)NCI-N87 


10.8 i 


14.7 :: 


Melanoma 
VI14 


4.3 j 


8.1 


Bladder 

r 


2.6 j 


11.0 


VIelanoma 
LOXIMVI 


4.8 ] 


2.9 


Trachea j 6.4 


13.8 \l 


VIelanoma* 6.9 


10.4 
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j(met) SK- j 
jMEL-5 j 




jKidney 


1-7 . 


14.1 


jAdipose 


| _ 2.3 ; 


6.0 



Table KE. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag2248, Run 
159035545 


Rel. Exp.(%) 
Ag2548, Run 
162326203 


Tissue Name 


Rel. Exp.(%) 
Ag2248, Run 
159035545 


Rel. Exp.(%) 
Ag2548, Run 
162326203 


Normal Colon 


49.3 


39.5 


Kidney Margin 
8120608 


4.7 


6.3 


CC Well to Mod 
Diff(OD03866) 


14.2 


10.7 


Kidney Cancer 
8120613 


7.1 


14.0 


CC Margin 
(OD03866) 


10.7 


8.9 


Kidney Margin 
8120614 


8.8 


10.7 


CCGr.2 

rectosigmoid 

(PD03868) 


6.6 


5.9 


Kidney Cancer 
9010320 


10.9 


13.7 


CC Margin 
(OD03868) 


5.8 


6.9 


Kidney Margin 
9010321 


9.7 


18.4 


CCModDiff 
(ODO3920) 


38.4 1 


21.5 


Normal Uterus 


6.5 


8.0 


CC Margin 
(ODO3920) 


14 5 


9 5 i 


Uterine Cancer j 
064011 


42 9 


94 1 


CC Gr.2 ascend 
colon (OD03921) 


■ 25.5 


15.8 


Normal 
Thyroid 


40.3 


31.0 


CC Margin • 
(0DO3921) 


7.7 


5.9 


Thyroid 
Cancer 


21.0 


21.0 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


32.5 


28.5 j 


Thyroid 

Cancer 

A302152 


21.9 


18.4 


Liver Margin 
(ODO4309) 


12.2 


9.0 


Thyroid 

Margin 

A302153 


37.9 


39.0 


Colon mets to 

lung(OD04451- 

01) 


15.6. j 


8.5 \ 

! 


Normal Breast 


18.9 


23.8 


Lung Margin 
(OD04451-02) 


12.6 | 9.2 jBreast Cancer 


14.2 


20.2 


Normal Prostate 
6546-1 


f, f, 1 S7 4 jBreast Cancer 
1 j(OD04590-01) 


100.0 


100.0 


Prostate Cancer 


40.3 j 31.0 jBreast Cancer 


87.1 


90.1 
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(OD04410) 






Mets 

(OD04590-03) 






Prostate Margin 
\UU\)Qhi\)) 


27.0 


21.8 


Breast Cancer 
Metastasis 


37.6 


37.4 


Prostate Cancer 
/Z\}-\)1) 


28.5 


18.3 


Breast Cancer 


14.6 


14.1 


Prostate Margin 
(OJD04720 : 02) 


35.8 


25.0 


Breast Cancer 


27.4 


28.9 


Normal Lung 


56.6 


39.0 


Breast Cancer 
9100266 


46.7 


41.5 


Lung Met to 

Muscle 

(OD04286) 


33.4 


22.7 


Breast Margin 
9100265 


15.5 


16.7 


Muscle Margin 
(OD04286) 


22.1 


12.3 


Breast Cancer 
A209073 


42.3 


42.9 


Lung Malignant 

Cancer 

(OD03126) 


33.4 


27.0 


Breast Margin 
A2090734 


21.3 


17.2 


Lung Margin 
(OD03126) 


27.5 


21.9 


Normal Liver 


5 4 




Lung Cancer 
(OD04404) 


13.3 


14.9 


Liver Cancer 


3.8 




Lung Margin 

/ /~\T-\ f\ A A f\ A\ 

(OD04404) 


12.0 


11.6 


Liver Cancer 
1025 


4 2 




Lung Cancer 
(QD04565) 


14.1 


14.3 


Liver Cancer 
1026 


3.0 




Lung Margin 
(OD04565) 


6.9 


11.0 


Liver Cancer 
6004-T 


3.6 


1 6 


Lung Cancer 1 
(OD04237-01) 


95.9 


82.4 


Liver Tissue 
6004-N 


11.7 


9.0 


Lung Margin 
(OD04237-02) 


15.5 


13.7 


Liver Cancer 
6005-T 


2.2 


2.9 


Ocular Mel Met 
to Liver 


27.4 


19.9 


Liver Tissue 
6005-N 


4.4 


3.8 


Liver Margin 

\\JU\J i tj l\J) 


5.1 


3.4 


Normal 
Bladder 


26.6 


16.0 


Melanoma 
Metastasis 


24.8 


18.8 


Bladder Cancer 


5.0 


3.0 


Lung Margin 
(OD04321) ! 


23.8 


20.0 


Bladder Cancer 


17.1 


8.8 


Normal Kidney 


40.1 | 48.0 


Bladder Cancer 


22.2 


15.5 
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(OD047 18-01) 






Kidney Ca 
Nuclear grade 2 
(OD04338) 


30.6 


41.8 


Bladder 
Normal 
Adjacent 
(OD047 18-03) 


21.2 


15.6 


Kidney Margin 
(OD04338) 


16.4 


15.9 


Normal Ovary 


12.6 


8.8 


Kidney Ca 
Nuclear grade 1/2 
(OD04339) 


11.3 


15.8 


Ovarian 
Cancer 


21.6 


16.5 


Kidnev Margin 
(OD04339) 


19.6 


24.5 


Ovarian 
Cancer 

(OD04768-07) 


40.1 


33.9 


Kidney Ca, Clear 
cell type 
(OD04340) 


20.4 


30.8 


Ovary Margin 
(OD04768-08) 


11.3 


4.0 


Kidney Margin 
(OD04340) 


18.4 


13.9 


Normal 
Stomach 


12.2 


8.8 


Kidney Ca, 
Nuclear grade 3 
(OD04348) j 


13.3 


6.1 


VJCuUiL' V^CUJL/Ct 

9060358 


5.0 


3.0 


Kidney Margin 
(OD04348) 


21.2 


19.3 

J 


Stomach 

Margin 

9060359 


16.0 


11.0 


Kidney Cancer 
(OD04622-01) 


19.3 


19.2 


Gastric Cancer 
9060395 


16.3 


12.6 


Kidney Margin 
(OD04622-03) 


4.4 


5.3 


Stomach 

Margin 

9060394 


13.9 


10.6 


Kidney Cancer 
(OD04450-01) 


23.8 


27.0 


Gastric Cancer 
9060397 


24.0 


12.1 


Kidney Margin 
(OD04450-03) ; 


15.2 


20.0 I 


Stomach 

Margin 

9060396 


6.4 


7.1 


Kidney Cancer 
8120607 


5.6 


4.2 


Gastric Cancer 
064005 


37.1 


20.3 



Table KF. Panel 3D 



Tissue Name 


Rel. Exp.(%) 
Ag2548, Run 
164886193 ; 


Tissue Name 


ReL Exp.(%) 
Ag2548, Run 
164886193 


Daoy- Medulloblastoma 


8.7 


Ca Ski- Cervical epidermoid 


10.6 
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1 


(carcinoma (metastasis) 




TE671- Medulloblastoma 


10.7 


ES-2- Ovarian clear cell 
i carcinoma 


11.3 


D283 Med- 
Medulloblastoma 




Ramos- Stimulated with 
jPMA/ionomycin 6h 


2.0 


PFSK-1- Primitive 
Neuroectodermal 


9.0 


Ramos- Stimulated with 
jPMA/ionomyein 14h 


8.8 


XF-498- CNS 


9.3 


MEG-01- Chronic 
myelogenous leukemia 
(megokaryoblast) 


11.5 


SNB-78- Glioma 


1 2.9 jRaji- Burkitt's lymphoma 


4.5 


SF-268- Glioblastoma 


9.4 jDaudi- Burkitt's lymphoma j 12.0 


T98G- Glioblastoma 


13.7 


U266- B-cell plasmacytoma j 28. 1 


' SK-N-SH- Neuroblastoma 
; (metastasis) 


14.9 


CA46- Burkitt's lymphoma j 92 


SF-295- Glioblastoma 


9.9 


RL- non-Hod fdcin's B-cell 
lymphoma 


2.2 


Cerebellum 


21.5 


JM1- pre-B-celi lymphoma 


63 


Cerebellum 


6.0 


Jurkat- T cell leukemia 


18.7 


NCI-H292- 
Mucoepidermoid lung 
carcinoma 


25.7 


ill xji y mi \-/ic uivcixiici 




DMS-1 14- Small cell lung: 
cancer j 


16.3 


HUT 78- T-cell lymphoma 1 


17.1 


DMS-79- Small cell lung 
cancer 


100.0 


U937- Histiocytic lymphoma 


11.2 


NCI-H146- Small cell j 
lung cancer 


20.9 


KU-812- Myelogenous 
leukemia 


5.3 


NCI-H526- Small cell 
lung cancer 


36.6 


769-P- Clear cell renal 
carcinoma 


6.2 


NCI-N417- Small cell 
lung cancer 


9.7 


Caki-2- Clear cell renal 
carcinoma 


8.1 


NCI-H82- Small cell lung 
cancer I 


14.2 


SW 839- Clear cell renal 
carcinoma 


2.9 


NCI-H157- Squamous cell 
lung cancer (metastasis) 


19.6 


G401- Wilms 1 tumor 


8.8 


NCI-H1155- Large cell j 
lung cancer 


34.6 

- 


Hs766T- Pancreatic carcinoma ! 
(LN metastasis) \ 


13.3 


NCI-H1299- Large cell | 
lung cancer 


• 

19.9 


CAPAN-1- Pancreatic \ 
adenocarcinoma (Kver 
metastasis) 


7.7 


(NCI-H727- Lung J 14.2 jSU86.86- Pancreatic 


10.0 
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CoTCIQUlU 




r^rrinnmfl fliver metasta^iO 




NCI-UMC-ll-Lung | 


12.6 


BxPC-3- Pancreatic 

5*Hi a nr»pm"ciTioma i 


4.3 


LX-1- Small cell lung 


20.0 \ 


HPAC- Pancreatic 

a A f*n n r* a t* c i ti o m a 


6.6 


Colo-205- Colon cancer 


15.8 


MIA PaCa-2- Pancreatic 

L/OlV^lilL/llia 


4.6 


KM 12- Colon cancer 


9.3 


CFPAC-l - Pancreatic ductal 

adenocarcinoma 
auciJAjoai v/xxxuxxia 


19.5 


KM20L2- Colon cancer 


3.0 


PANC-l- Pancreatic 

CpiillCllUlU UUVlal L/<U IslUL? Ilia 


9.5 


NCI-H716- Colon cancer 


19.1 


T24- Bladder carcinma j 

^ITculolllOnal CCJU/ 


9.9 


SW-48- Colon 
aaenocarcinoma 


7.9 \ 


5637- Bladder carcinoma \ 


4.7 


SW1M6- Colon 

aaenocarcinoma 


7.4 


HT-1 1 97- Bladder carcinoma ' 


6.1 


LS174T- Colon 
aaenocarcinoma 


4.6 


UM-UC-3- Bladder carcinma | 
^xransiiionai cenj 


2.8 


SW-948- Colon 

aaenocarcinonia 


1.1 


A204- Rhabdomyosarcoma 


3.4 


SW-480- Colon 

aaenocarcinoma 


2.7 


HT- 1 080- Fibrosarcoma 


10.7 


NCI-SNU-5- Gastric 

carcinoma 


9.3 


MG-63- Osteosarcoma 


1.3 


KATO HI- Gastric 

carcinoma 


24.0 


SK-LMS-1- Leiomyosarcoma 
^ vui va j 


9.5 


NCI-SNU-l 6- Gastric 

carcinoma 


9.5 


SJRH30- Rhabdomyosarcoma 

{ yy\ evfr +r\ Iwn** miiiTftWi 
^IIICL LU UOI1C illall U W J 


10.2 


NCI-SNU-l- Gastric 

UaTUiiiUJuria 


12.2 


A431- Epidermoid carcinoma i 


5.0 


RF-1- Gastric 

uUCilUvaJ, ujuiuiixa 


5.1 

,;„ , ,,,, . 


WM266-4- Melanoma 


10.5 


RF-48- Gastric 

a H #*Tinparpi n run a 


8.1 


DU 145- Prostate carcinoma 

fhrain mptasta^i^ 

^L/XOlli ilx^JlXlO VCL^IOJ ' 


0.0 


MKN-45- Gastric 

carcinoma 


5.3 


MDA-MB-468- Breast 

adenocarcinoma 


20.7 


NCI-N87- Gastric 
carcinoma 


7.4 

. „_ s 


SCC-4- Squamous cell j 
carcinoma of tongue _ 


0.0 


OVCAR-5- Ovarian 
carcinoma 


2.7 


SCC-9- Squamous cell 
carcinoma of tongue j 


0.0 


RL95-2- Uterine 


3.8 


SCC- 1 5- Squamous cell ■ 


0.0 
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carcinoma 




carcinoma of tongue j 


HelaS3- Cervical 
adenocarcinoma 


10.7 


CAL 27- Squamous cell j 
carcinoma of tongue j 



Table KG. Panel 4D 



1 -ReLExp.(%) 
Tissue Name Ag2248, Run 
j 159034717 


Tissue Name 


Rel. Exp.(%) 
Ag2248, Run 
159034717 


Secondary Thl act 


27.2 


HUVEC IL-lbeta 


8.4 


Secondary Th2 act 


33.4 ... 


HUVEC IFN gamma 


14.4 


Secondary Trl act 


37.4 


HUVEC TNF alpha + IFN 
gamma 


7-4 


Secondary Thl rest 


11.7 


HUVEC TNF alpha + TLA 


6.6 


Secondary Th2 rest 


10.4 


HUVEC IL-11 


1 1 R 
l i.o 


Secondary Trl rest 


12.5 


Lung Microvascular EC 
none 


9.9 


Primary Thl act 


28.5 


Lung Microvascular EC 
TNFaloha 4- IL-1 beta 


182 


Primary Th2 act 


29.3 


Microvascular Dermal EC 
none 


28.9 


Primary Trl act 


29.3 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


20.2 


Primary Thl rest 


62.4 


Bronchial epithelium • 
TNFalpha + ILlbeta 


20.7 


Primary Th2 rest 


39.8 


Small airway epithelium \ 
none 


6.9 


Primary Trl rest 


15.3 


Small airway epithelium 
TNFalpha + IL-lbeta 




CD45RACD4 
lymphocyte act 


18.6 


Coronery artery SMC rest j 


15.4 


CD45RO CD4 
lymphocyte act 


20.9 


Coronery artery SMC i 
TNFalpha + IL-lbeta ■ 


6.8 


CD8 lymphocyte act 


14.7 


Astrocytes rest 


20.0 


Secondary CD8 
lymphocyte rest 


11.9 


Astrocytes TNFalpha + IL- 
lbeta 


15.8 


Secondary CD8 
lymphocyte act 


19.9 


KU-812 (Basophil) rest \ 


8.1 


CD4 lymphocyte none 


8.2 


KU-8 12 (Basophil) ! 
PMA/ionomycin 


20.2 
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2ry Thl/Th2/Trl anti- 
CD95 CH11 


17.4 


CCD1 106 (Keratinocytes) 
none 


1 1.5 


LAK cells rest 


19.2 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


5.3 


LAK cells IL-2 


18.2 


Liver cirrhosis 


2.4 


LAK cells IL-2+IL-12 


11.0 


Lupus kidney 


1.8 


LAK cells IL-2+IFN 
gamma 


19.5 


NCI-H292 none 


39.5 


LAK cells IL-2+IL- 18 


17.7 


NCI-H292 IL-4 


38.2 


LAK cells 
PMA/ionomycin 


3.6 


NCI-H292 EL-9 


40.1 


NK Cells IL-2 rest 


11.0 


NCI-H292IL-13 


• 18.2 


Two Way MLR 3 day 


19.2 


NCI-H292 IFN gamma 


14.7 


Two Way MLR 5 day 


8.9 


HPAEC none 


19.2 


Two Way MLR 7 day 


6.7 


HPAEC TNF atoha + IL-1 
beta 


28.5 ' 


PBMCrest 


5.8 


Lung fibroblast none 


17.4 


PBMC PWM 


40.6 : 


Lung fibroblast TNF alpha i 
+ IL-1 beta j 


17.1 


PBMC PHA-L 


25.9 


Lung fibroblast IL-4 j 30.4 


Ramos (B cell) none 


26.6 


Lung fibroblast IL-9 j 20.2 


Ramos (B celD 
ionomycin 


loo.o 


Lung fibroblast IL- 1 3 j 1 6.3 


B lymphocytes PWM i 


35.6 


Lung fibroblast IFN gammaj 28. 1 


B lymphocytes CD40L 
and IL-4 


29.7 j 


Dermal fibroblast 
CCD1070 rest 


' 32.3 


EOL-1 dbcAMP 


10.5 


Dermal fibroblast 
CCD1070 TNF alpha j 


57.0 


EOL-1 dbcAMP 
PMA/ionomycin 


7.5 


Dermal fibroblast 
CCD1070 IL-1 beta \ 


15.3 


Dendritic cells none 


11.6 


Dermal fibroblast IFN 
gamma 


12.1 


Dendritic cells LPS 


7.7 


Dermal fibroblast IL-4 j 


20.3 


Dendritic cells anti- 
CD40 


9.6 


IBD Colitis 2 


2.3 


Monocytes rest 


12.6 


IBD Crohn's 


2.6 


Monocytes LPS 


21.0 jColon j 


11.5 


Macrophages rest 


24.5 jLung j 


16.2 


Macrophages LPS 


14.8 |Thymus _ 


38.7 


HUVEC none 


25.9 |Kidney 


712 
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JHUVEC starved 


] 40.9 


. 1 I 




Table KH Panel 


5 Islet 


Tissue Name 


Rel. Exp.(%) 
Ag2248,Run 
233070521 


| Tissue Name 


Rel. Exp.(%) 
Ap224S Pun 

233070521 


97457_Patient- 
02go_adipose 


23.7 


j94709_Donor 2 AM - A_adipose 


10.5 


97476_Patient- 
07sk skeletal muscle 


12.3 


|94710_Donor 2 AM - B_adipose 


5.0 


97477_Patient- 
07ut uterus 


18.9 


j9471 l_Donor 2 AM - C_adipose 


5.3 


97478_Patient- 
07pl_placenta 


35.6 


1947 12_Donor 2 AD - A_adipose 


14.5 


991 67_Bayer Patient 1 


25.0 


194713 Donor 2 AD -B adinose 




97482_Patient- 
08ut uterus 


23.2 


|94714_Donor 2 AD - C_adipose 


18.7 


97483_Patient- 
08pl_placenta 


25.5 


94742_Donor3U- 
A_Mesenchymal Stem Cells 


7.4 


97486_Patient- 
09sk_skeletal muscle 


0.7 


94743_Donor3U- 
B_Mesenchymal Stem Cells 


11.2 


97487_Patient- 
09ut_uterus 


23.0 


94730_Donor 3 AM - A_adipose ; 


14.6 


97488_Patient- 
09pl_placenta 


15.3 


94731_Donor 3 AM - B_adipose 


4.5 


97492JPatient- 
lOut uterus 


15.1 


94732_Donor 3 AM - C_adipose 


10.5 


97493 J>atient- 
10pl_placenta 


52.9 | 


94733_Donor 3 AD - A_adipose 


40.1 


97495_Patient- 
llgo_adipose 


9.1 j 


94734_Donor 3 AD - B_adipose 


16.0 


97496_Patient- 
llsk skeletal muscle 


10.2 j 


94735_Donor 3 AD - C_adipose 


14.0 


97497_Patient- 
llut uterus 


21.8 J 


77138_Liver_HepG2untreated 


100.0 


97498_Patient- 
1 lpl_placenta 


36.3 

j 


73556_Heart_Cardiac stromal cells 
primary) 


9.5 
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97500_Patient- 


21.0 


81 735_Small Intestine 


8.7 


97501_Patient- 


35.4 


72409_Kidney_Proximal 


16.7 


97502_Patient- 
12ut uteras 


15.5 


82685_SmaII intestine_Duodenum 


5.1 


97503_Patient- 
12pl_placenta 


9.5 | 


90650_Adrenal_Adrenocortical ; 
adenoma 


18.0 


94721 JDonor 2 U - 
A Mesenchymal Stem 
Cells 


8.3 | 


7241 0_Kidney_HRCE 


42.0 


94722_Donor2U- 

-D lviesencnymai Mem 
Cells 


8.3 | 


72411JKidney_HRE \ 


27.0 


94723_Donor2U- 
C Mesenchymal Stem 
Cells ' 


|73 1 3 9_Uterus_Uterine smooth ; 
jmuscle cells j 


41.5 



Table KI. Panel 5D 



Tissue Name 


Rel. Exp.(%) 
Ag2248, Run 
166667616 


Tissue Name 


Rel. Exp.(%) 
Ag2248, Run 
166667616 


97457_Patient- 
02go_adipose 


44.1 


94709_Donor 2 AM - A_adipose 


24.3 


97476_Patient- 
07sk_skeletal muscle 


13.6 


94710_Donor 2 AM - B__adipose 


7.0 


97477_Patient- 
07ut_uterus 


42.0 


9471 l_Donor 2 AM - C_adipose 


3.1 


97478JPatient- 
07pl_placenta 


64.6 

__. _ 1 


94712JDonor 2 AD - A_adipose 


13.9 


97481_Patient- 
08sk skeletal muscle 


29.7 


94713_Donor 2 AD - B_adipose 


39.2 


97482_Patient- 
08ut uteras 


19.5 i 


947I4_Donor 2 AD - C_adipose 


35.4 


97483_Patient- 
08pl_placenta 


42.0 


94742_Donor3U- 
A_Mesenchymal Stem Cells 


17.2 


97486_Patient- 
09sk skeletal muscle 


7.3 


94743_Donor 3 U - j 
B_Mesenchymal Stem Cells j 


6.4 


97487JPatient- 
09ut uterus 


26.2 ! 


94730JDonor 3 AM - A_adipose j 


10.0 


97488 Patient- 


31.0 


94731_Donor 3 AM - B_adipose { 


6.5 
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09d1 nlacenta 








97492_Patient- 
lOut uterus 


30.4 


94732_Donor 3 AM - C_adipose 


! 7.6 


97493_Patient- 
IOdI Dlacenta 


100.0 


94733_Donor 3 AD - A_adipose 


1 19.5 


97495_Patient- 

1 1 ffo adir>o*:e 


13.1 


94734_Donor 3 AD - B_adipose 


■ 25.3 


97496_Patient- 
llsk skeletal muscle 


9.3 


94735_Donor 3 AD - C_adipose j 9. 1 


97497_Patient- 
1 1 lit i item<; 


30.1 


77138JLiver_HepG2untreated 51.1 


97498_Patient- 

11d1 Dlacenta 


25.0 


73556_Heart_Cardiac stromal cells 
(primary) 


4.1 


97500_Patient- 


24.0 


8 1 73 5_Small Intestine 


13.2 


97501_Patient- 

; 1 7^1e ^Ifplptal rmicr»1*> 


70.7 


72409 JCidneyJ>roximal 
Convoluted Tubule 


21.6 


97502_Patient- 
12iit_uterus 


13.8 | 


82685_Small intestine_Duodenum 


3.7 


97503_Patient- 
12pl_placenta 


8.5 


90650^drenal__Adrenocortical ! 
adenoma 


10.9 


94721J)onor2U- 
A Mesenchymal Stem 
! Cells 


12.4 


72410_Kjdney_HRCE 


22.5 


94722_Donor2U- 
B Mesenchymal Stem 
Cells 


19 9 


7241 1 JKidneyJHRE | 


25.3 


94723_Donor 2 U - 
C_Mesenchymal Stem 
Cells 


23.5 ' 


73 1 3 9JDterus_Uterine smooth j 
muscle cells | 


28.7 



Table KJ . Panel CNS_1 



Tissue Name 


Rel. Exp.(%) Ag2248, 
Run 171649039 


Tissue Name 


Rel.Exp.(%)Ag2248, 
Run 171649039 


BA4 Control 


39.8 , 


BA17PSP 


29.1 


BA4Control2 


41.8 


BA17PSP2 


13.1 


BA4 

Alzheimer^ 


10.7 


Sub Nigra Control 


22.8 


BA4 Parkinson's 


49.7 


Sub Nigra Control2 : 


42.6 


BA4 

Parkinson's2 


100.0 

i 


Sub Nigra 
Alzheimer 


15.1 
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BA4 

Huntingtons 


42.9 


Sub Nigra 
Parkinson sz 


54.7 


BA4 ; 

o. uii inig, Lull l>z» 


14.5 


Sub Nigra 

T-Ti in t i n crt fin 1 ^ 


58.6 


BA4 PSP 


4.4 


Sub Nigra 

TTi in 1 1 n crt rvn ' 

X JLUJ.lllJ.lJi IL/IA 


48.6 


BA4 PSP2 


20.0 


Sub Nigra PSP2 


5.1 


BA4 Depression ; 


11.7 


Sub Nigra Depression 


8.7 


BA4 Depression! 


7.0 


Sub Nigra 
Depression2 


11.4 


BA7 Control 


71.2 


Glob Palladus 
Control 


10.4 


BA7 Control2 


30.4 


Glob Palladus 
Control2 


5.9 


BA7^. 

Alzheimer*s2 


9.2 


Glob Palladus 

Alzheimer's 


13.8 


BA7 Parkinson's 


17.7 


Glob Palladus 
Alzheimer r s2 


2.7 


BA7 .. i 
Parkinson's2 


60.3 


Glob Palladus 
Parkinson's 


50.0 


BA7 

Huntington's 


44.8 


Glob Palladus 
Parkinson's2 


10.7 


BA7 

jrauiuingTon sz 


49.0 


Glob Palladus PSP 


6.9 


DA7 pep 


1A A 
J'r.H 


OlnVi PnllaHiiQ 
VJIOU i dilaUUb rorz 


7 9 


BA7 PSP2 


34.2 


Glob Palladus 

XvCpiCoalUll 


4.6 


BA7 Depression 


16.4 


Temp Pole Control 


14.6 


BA9 Control 


35.8 


Temp Pole Control2 : 


51.1 


BA9Control2 


59.9 


Temp Pole 

All • t _ 

Alzheimer's ! 


7.7 


BA9 Alzheimer's 


4.0 


Temp Pole 
Alzheimer's2 


9.0 


BA9 

Alzheimer's2 


20.0 


Temp Pole > 
Parkinson's 


18.6 


BA9 Parkinson's 


36.6 


Temp Pole 
r arKinson sz 


48.6 


BA9 

Parkinson's2 


57.8 


Temp Pole 
Huntington's 


44.4 


BA9 

Huntington's 


57.8 


Temp Pole PSP 


2.6 
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BA9 

Huntington f s2 


24.1 


Temp Pole PSP2 j 5.7 


RAO PQP 
■Ljr\y x or 


12.5 


i Temp Pole j 
Depression2 j 


BA9 PSP2 


3-8 jCing Gyr Control 


j 63.7 


BA9 Depression 


7.3 jCing Gyr Control2 


i 37.4 


BA9 Depression2 


1 8.6 jCing Gyr Alzheimer's 


j 28.5 


BA17 Control 


40.1 CingGyr j 

|Alzheimer's2 j iHO 


BA17Control2 


35.1 fCing Gyr Parkinson's 3? 8 


BA17 

Alzheimer's2 


6.8 


Cing Gyr j 

Parkinson's2 j 55,1 


BA17 

Parkinson's | 


39.0 1 


CingGyr 
Huntington's 


79.6 


BA17 

Parkinson's2 i 


51.1 i 


CingGyr 
Huntington , s2 


19.2 


BA17 

Huntington's j 


31.6 ■ 


Cing Gyr PSP 


14.2 


BA17 

Huntington's2 ; 


20.2 | 


Cing Gyr PSP2 j 


10.8 


BA17 Depression? 


11.3 ; 


Cing Gyr Depression J 


4.8 


BA17 

Depression2 


29.5 j 


CingGyr 

Depression2 j 


19.3 



CNS_neurodegeneration_vl.O Summary: Ag2248/Ag2548 

Two experiments with two different probe and primer sets produce results that are in very 
good agreement, with highest expression of the CG50307-01 gene in the occipital and parietal 
cortex (CTs=27-29) of the brains of control patients. While this geen does not appear to be 
differentially expressed in Alzheimer's disease, these results confirm confirm the expression of 
this gene at moderate to high levels in the brains of an independent group of patients. Please ; 
Panel 1 .3d for discussion of utility in the central nervous system. 



see 



Panel 1.3D Summary: Ag2248/Ag2548 

Two experiments with two different probe and primer sets show widespread expression of 
the CG50307-01 gene, with highest expression seen in regions of the brain (CTs=28-29). 
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This gene encodes a protein that is homologous to steroid dehydrogenase. Steroid 
treatment is used in a number of clinical conditions including Alzheimer's disease (estrogen), 
treatment of symptoms associated with menopause (estrogen), multiple sclerosis 
(glucocorticoids), and spinal cord injury (methylprednisolone). Treatment with an antagonst of 
this gene product, or reduction of the levels of this gene product could slow steroid degredation 
and lower the necessary amount given for therapeutic effect, thusreducing peripheral side effects. 

This gene is moderately expressed in a variety of metabolic tissues including pancreas, 
adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal skeletal muscle, fetal liver, and 
adipose. Thus, this gene product may be a small molecule drug target for the treatment of 
metabolic disease, including obesity and Types 1 and 2 diabetes. 

The ubiquitous expression of this gene in this panel also suggests that the protein encoded 
by this gene plays a role in cell survival and proliferation for a majority of cell types. 
Furthermore, there are significant levels of expression in the lung cancer cell line SHP-77. Thus, 
expression of this gene could potentially be used as a diagnostic marker for some forms of lung 
cancer. Modulation of the gene product may also play role in treating lung cancer. 

References: 

Matsumoto T, Tamaki T, Kawakami M, Yoshida M, Ando M, Yamada H. Early 
complications of high-dose methylprednisolone sodium succinate treatment in the follow-up of 
acute cervical spinal cord injury. Spine 2001 Feb 15;26(4):426-30 

STUDY DESIGN: A prospective, randomized, and double-blind study comparing high- 
dose methylprednisolone sodium succinate (MPSS) with placebo, in the treatment of patients with 
acute cervical spinal cord injury. OBJECTIVES: To evaluate the complications of high-dose 
MPSS in patients with acute cervical spinal cord injury when administered within 8 hours of 
injury. SUMMARY OF BACKGROUND DATA: High-dose therapy with MPSS has been 
demonstrated to improve the recovery of motor function in patients with acute cervical spinal cord 
injury. However, little is known about the follow-up complications. METHODS: Forty-six 
patients, 42 men and 4 women (mean age, 60.6 years; range, 18-84), were included in the study: 
23 in the MPSS group and 23 in the placebo group. They were treated without surgery for spinal 
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cord injury in the cervical spine, and were enrolled in the trial if a diagnosis had been made and 
treatment had begun within 8 hours. Complications of high-dose therapy with MPSS were 
compared with placebo treatment throughout the study period and up to 2 months after injury. 
RESULTS: The MPSS group had 13 patients (56.5%) with complications, whereas the placebo 
group had 8 (34.8%). The difference between the two groups was not statistically significant (P = 
0. 139). There were eight instances of pulmonary complication with MPSS (34.8%) and one 
instance (4.34%) with placebo (P = 0.009). There were four instances of gastrointestinal 
complication (17.4%) with MPSS and none with placebo (P = 0.036). Pulmonary (complications 
were more prevalent in patients aged more than 60 years (P = 0.029). CONCLUSION: Aged 
patients with cervical spinal injury may be more likely to have pulmonary side effects (P = 0.029) 
after high-dose therapy with MPSS and thus deserve special care. 

Holinka CF.Design and conduct of clinical trials in hormone replacement therapy. Ann N 
Y Acad Sci 2001 Sep;943:89-108 

Postmenopausal hormone replacement therapy represents an area of outstanding 
importance in preventive medicine that greatly affects personal well-being as well as public 
health. The number of women living in the United States who are 50 years or older has been 
estimated at nearly 50 million. Many of those women are likely to be eligible for postmenopausal 
hormone replacement, which may consist either of estrogen replacement therapy (ERT) in women 
without a uterus or, more frequently, estrogen/progestin combination therapy (HRT) in women 
with a uterus, This chapter first presents an overview of general regulatory requirements 
pertaining to the design and conduct of clinical studies in support of marketing approval for a 
drug product These requirements include, but are not restricted to, studies in HRT. The chapter 
next discusses the design and conduct of clinical trials in support of marketing approval for the 
indications: treatment of moderate to severe vasomotor symptoms and vulvovaginal atrophy; 
prevention of osteoporosis; and protection by adjunctive progestin against estrogen-induced 
endometrial hyperplasia/cancer in women with a uterus. Finally, data related to the potential 
cardioprotective action of HRT and its protection against Alzheimer's disease and colon cancer 
are discussed. 
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Burkman RT, Collins JA, Greene RA. Current perspectives on benefits and risks of 
hormone replacement therapy. Am J Obstet Gynecol 2001 Aug; 185(2 Suppl):S 13-23 

Hormone replacement therapy with estrogen alone or with added progestin relieves 
menopausal symptoms and physical changes associated with depleted endogenous estrogen levels. 
Estrogen replacement has also demonstrated a clear benefit in the prevention of osteoporosis. 
Hormone replacement therapy with added progestin maintains spinal bone density, protects 
against postmenopausal hip fractures, and provides these benefits even when therapy is started 
after age 60. More recently, additional benefits! have emerged. Current estrogen and hormone 
replacement therapy users have a 34% reduction in the risk of colorectal cancer and a 20% to 60% 
reduction in the risk of Alzheimer's disease. Until recently, the body of evidence indicated that 
hormone replacement therapy with estrogen only reduced cardiovascular disease risk by 40% to 
50% in healthy patients; whether the findings of 3 ongoing trials will change this conclusion is 
pending availability of the final results. The many benefits of estrogen and hormone replacement 
therapy must be weighed against a slight increase in the risk of breast cancer diagnosis with use 
for 5 or more years, but which disappears following cessation of therapy. Overall, estrogen and 
hormone replacement therapy improves the quality of life and increases life expectancy for most 
menopausal women. 

• Gaillard PJ, van Der Meide PH, de Boer AG, Breimer DD. Glucocorticoid and type 1 
interferon interactions at the blood-brain barrier: relevance for drug therapies for multiple 
sclerosis. Neuroreport 2001 Jul 20; 12(1 0):2 189-93. 

The pharmacological effect of glucocorticoids and type 1 interferons (EFNs), 
simultaneously used as therapeuticals for multiple sclerosis (MS), on the (inflamed) blood-brain 
barrier (BBB) was investigated in vitro. Although both drugs additively decreased BBB 
permeability, they did not prevent the increase in BBB permeability induced by 
lipopolysaccharide (LPS), which served as a pro-inflammatory stimulus. The beneficial clinical 
effect of glucocorticoid and IFN therapy for MS seems there- fore not to be mediated through a 
direct action at the level of the BBB. Most strikingly, however, pretreatment with type 1 IFNs 
(alpha and beta) potentiated the effect of glucocorticoids by two orders of magnitude. This lead us 
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to hypothesize that type 1 IFNs may restore the dysfunctional T-helper 1 (Thl)/Th2 balance 
associated with MS, by a mechanism that involves an increased sensitivity for glucocorticoids. 

Panel 2D Summary: Ag2248/Ag2548 

The expression of the CG50307-01 gene shows good concordance between two 
independent runs. The highest level of expression was seen in a breast cancer sample (CTs=27- 
29). In addition, this gene appears to be overexpressed in ovarian, gastric, breast, uterine, lung and 
colon cancers relative to the normal adjacent tissues from these patients. Therefore, the expression 
of this gene could be of use as a diagnostic marker for the presence of these cancers. Furthermore, 
therapeutic inhibition of the activity of this gene product may be effective in the treatment of 
these cancers. 

Panel 3D Summary: Ag2548 

The CG50307-01 gene is expressed at a low to moderate level in most of the cells and 
tissues used in this panel, with highest expression in the small cell lung cancer cell line DMS-79 
(CT=27.79). This ubiquitous expression suggests that the gene product plays a role in cell survival 
and proliferation for a majority of cell types except cell lines derived from tongue squamous cell 
carcinoma. 

Panel 4D Summary: Ag2248 

The CG50307-01 gene encodes a steroid dehydrogenase-like protein and is expressed at 
moderate levels (CT=28-32) in numerous immune cell types and tissues. Small molecule 
antagonists that block the function of the steroid dehydrogenase-like protein encoded by this gene 
may be useful as therapeutics that reduce or elirninate the symptoms of patients suffering from 
autoimmune and inflanimatory diseases such as asthma, allergies, inflammatory bowel disease, 
lupus erythematosus, or rheumatoid arthritis. Please note that data from a second run using the 
probe and primer set Ag2548 is not included. The amp plot suggests that there were experimental 
difficulties with this run. 

Panel 5 Islet Summary: Ag2248 
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The expression of this novel steroid dehydrogenase-like gene, CG50307-01, is highest in 
the liver HepG2 cell line, (CT=32.1). Lower but still significant levels of expression are seen in 
several placenta samples, uterine smooth muscle, adipose samples, differentiated mesenchymal 
stem cells, kidney and skeletal muscle from a diabetic patient. Expression in liver cells and 
placenta suggests that the role of this novel steroid dehydrogenase may be similar to the role of 
other steroid dehydrogenases which are involved in steroid and bile acid metabolism. Very low 
expression of this gene is also seen in a human pancreatic islet sample. Therefore, small molecule 
therapeutics against this gene product may be effective in disorders in which expression of this 
gene is dysregulated. 

Panel 5D Summary: Ag2248 

The expression of the CG50307-01 gene is generally similar to that in panel 51, although 
the relative abundances in each of the tissues are different. This panel shows highest expression of 
this steroid dehydrogenase-like gene in placenta from a diabetic patient (CT=32.2), with lower 
expression in other placenta samples. Relative expression of this gene is also high in the skeletal 
muscle of a diabetic patient and in liver HepG2 cells. Low but significant levels of expression are 
also seen in some adipose samples and in differentiated mesenchymal stem cells, in kidney and in 
uterus. Expression in liver cells and placenta suggests that the role of this novel steroid 
dehydrogenase may be similar to the role of other steroid dehydrogenases which are involved in 
steroid and bile acid metabolism. Small molecule therapeutics against this gene product may be 
effective in disorders in which expression of this gene is dysregulated. 

Panel CNS_1 Summary: Ag2248 

This panel confirms expression of the CG50307-01 gene in the brain. Please see 
Panel 1 .3D for discussion of potential utility in the central nervous system. 

NOV11 (CG50311-01: Novel nonmuscle myosin) 

Expression of gene CG5031 1-01 was assessed using the primer-probe set Ag2546, 
described in Table LA. Results of the RTQ-PCR runs are shown in Tables LB, LC and LD. 
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Table LA . Probe Name Ag2546 



Primersj Sequences 




??? : }y arc *l 5 ' *-9ttctgtgtggrtcat:caatcct-3 ' (SEQ ID NO: 181) 


22 1 487 


Probe f raT ~ 5, " caa 5aacctgcccatctactctgaaga-3 , -TAMRA (SEQ ID ; 
JNO:182) 


27 j 511 


Reverse ]5 1 -cttgcccttgtacatttcca-3 1 (SEQ ID NO:183) 


20 j 543 



Table LB . Panel 1.3D 



Tissue Name 


*P*>1 Fvn /0/\ ArSJZAlZ 

Run 165532775 


Tissue Name 


j Rel. Exp.(%) Ag2546, 

Kun 105532775 


Liver adenocarcinoma 


15.4 


Kidney (fetal) 


9.0 




4.0 


Renal ca. 786-0 


j 44.1 


Pancreatic ca. CAP AN 

2 


9.3 

...... 


Renal ca. A498 


! 38.2 


Adrenal gland 


3.8 


Renal ca. RXF 393 


41.5 


I nyroid 


5.2 


jRenal ca. ACHN 


20.9 


Salivary gland 


6.7 


jRenalca. UO-31 


63.7 


Pituitary gland 




jRenal ca.TK-10 


j 8.7 


Brain (fetal) 


1 2.6 


|Liver 


1 1-5 


Brain (whole) 


| 6.8 


|Liver (fetal) 


^ _ 

6.1 


Brain (VimvoftalsA 




[Liver ca. (hepatoblast) 
HepG2 


15.4 


Brain (cerebellum) 


4.5 


Lung 


19.8 


Brain (hippocampus) 


4.6 


Lung (fetal) 


9.5 


Brain (substantia nigra) j 


32 


Lung ca. (small cell) 
LX-1 


10.7 


Brain (thalamus) j 


3.7 


Lung ca. (small cell) i 
NCI-H69 


14.6 


Cerebral Cortex 


5.1 


Lung ca. (s.cell var.) 
SHP-77 


19.8 


Spinal cord 


5.8 


Lung ca. (large j 
cell)NCI-H460 


11.1 


glio/astro U87-MG 


15.9 


Lung ca. (non-sm. 
cell) A549 


3.8 


glio/astroU-118-MG 


100.0 


Lung ca. (non-s.cell) 
NCI-H23 ; 


2.4 


astrocytoma SW1 783 j 


54.7 


Lung ca. (non-s.cell) i 
HOP-62 j 


29.7 
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neuro*; met SK-N-AS 


2.7 


Lung ca. (non-s.cl) 
NCI-H522 


1.6 


astrocytoma SF-539 


27.9 


Lung ca. (squam.) SW 
900 


17.8 


astrocytoma SNB-75 


60.3 


Lung ca. (squam.) 
NCI-H596 


10.7 


glioma SNB-19 


16.3 


Mammary gland 


12.2 


glioma U25l 


54.0 


Breast ca.* (pLef) 
MCF-7 j 


7.1 


glioma SF-295 


28.5 


Breast ca.* (pl.ef) 

\/TTl A A/TO 031 


64.2 


Heart (Fetal) 


4.0 


rsreast ca. (pi. ei) 
T47D 


4.2 


riean 


0 '3 


r>reast ca. r> I o4y 


52.5 


Skeletal muscle (Fetal) 


5.3 


Breast ca. MDA-N 


0.8 


Skeletal muscle 


6.8 


Ovary 


14.4 


Bone marrow 


8.2 


Ovarian ca. OVCAR- 


11.1 


Thymus 


7.7 


Ovarian ca OVCAR- 
4 


19.9 


Spleen 


12.2 


Ovarian ca OVCAR- 
5 


17.0 


Lymph node 


28.3 


Ovarian ca OVCAR- 
o 


4.9 


colorectal 


13 1 
ID A 


uvanan ca. l(jrKUV-l 


2.b 


Stomach 


9.3 


Ovarian ca. (ascites) 


31.2 


Small intestine 


11.5 


Uterus 


40.6 


Colon ca. SW480 


8.1 


Placenta 


9.5 


Colon ca.* SW620 
(SW480met) 


7.4 


Prostate 


3.2 


Colon ca! HT29 


3.6 


Prostate ca* (bone I 
met) PC-3 


7.0 


Colon ca. HCT-H6 


6.9 


Testis 


2.8 


Colon ca. CaCo-2 


9.0 


Melanoma 
Hs688(A).T 


22.4 


cc w eii to iviog iyiii 
(OD03866) j 


29.3 


Melanoma* (met) 
Hs688(B).T 


27.2 


Colon ca. HCC-2998 


6.8 


Melanoma UACC-62 1 


7.1 


Gastric ca (liver met) 
NCI-N87 j 


15.1 


Melanoma M 14 


51.4 
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Bladder j 


21.9 


Melanoma LOA 
MVI 


4.5 


Trachea j 


8.5 


Melanoma* (met) j 
SK-MEL-5 


6.6 


Kidney j 


5.8 


Adipose 


14.3 


Table LC. Panel 2.2 


Tissue Name 


Rel. Exp.(%) 
Ag2546, Run 
174575196 


Tissue Name 


Rel. Exp.(%) 
Ag2546,Run 
174575196 


Normal Colon 




Kidney Margin 
(OD04348) 


100.0 


Colon cancer COD06064^ 


f\(\ 7 


Kidney malignant cancer 
(OD06204B) 


7.9 


Colon Margin 
(OD06064) 


29.1 


Kidney normal adjacent 
tissue.(OD06204E) 


10.4 


Colon cancer (OD06159) 


5.7 


Kidney Cancer 
(OD04450-01) 




Colon Margin 


34.6 


Kidney Margin 
(OD04450-03) 


' 94 R 


Colon cancer (OD06297- 


11.7 


Kidney Cancer 8120613 


1 0 


v-'Uion lviargm 
(OD06297-015) 


39.5 


Kidney Margin 8120614 


m 


vji oowcna coion 
(OD03921) 


6.3 


Kidney Cancer 9010320 


1,11 

6.4 


CC Margin f ODO^Q? 1 ^ 


7.2 


Kidney Margin 9010321 


11.1 


Colon cancer metastasis 
(OD06104) 


3.0 


Kidney Cancer 8120607 


35.6 


Lung Margin (OD06 1 04) 


1 6.0 Kidney Margin 8 120608 


10.9 


Colon mets to lung 
(OD04451-01) 


35.6 


Wormal Uterus 


90.8 


Lung Margin (OD04451- 
02) 


53.6 


Uterine Cancer 06401 1 


7.6 


Normal Prostate 


6.4 


Normal Thyroid 


1.1 


Prostate Cancer 
(OD04410) 


1.8 


rhyroid Cancer 


6.7 


Prostate Margin 
(OD04410) 


4.0 


rhyroid Cancer 
4302152 


11.5 


Normal Ovary 


35.8 


fhyroid Margin 
4302153 


3.8 
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Ovarian cancer 
(OD06283-03) 


18.6 


Normal Breast 


r in -' 

61.6 


Ovanan Margin 
(OD06283-07) 


30.4 


Breast Cancer 


| 7.6 


Ovanan Cancer 


11.9 


Breast Cancer 


j 40.3 


Ovarian cancer 
(OD06145) 


4.4 


Breast Cancer 
(OD045 90-01) 


27.9 


Ovarian Margin 
(OD06145) 


22.1 


Breast Cancer Mets 
(OD04590-03) 


31.4 


Ovanan cancer 
(OD06455-03) 


14.0 


Breast Cancer Metastasis 


26.4 


Ovarian Margin 
(OD06455-07) 


15.3 


Breast Cancer 


33.4 


Normal Lung 


19.3 


Breast Cancer 9100266 


15.9 


Invasive poor diff. lung 
adeno (ODO4945-01 


14.1 


Breast Margin 9100265 


30.4 


Lung Margin 

(ODO4945-03) 


33.9 


Breast Cancer A209073 


9.2 


Lung Malignant Cancer 
(OD03126) 


18.6 


Breast Margin 
A2090734 


28.5 


Lung Margin (OD03126) 


6.5 


Breast cancer 
(OD06083) 


48.0 


Lung Cancer 


21.5 


Breast cancer node 
metastasis {ujjuouo 5 ) 


35.6 


Lung Margin 


44.8 


Normal Liver 


15.8 


Lung cancer (OD06081) 


8.4 


Liver Cancer 1026 


16.2 


Lung Margin (OD06081) 


19.8 


Liver Cancer 1025 


33.2 


Lung Cancer (OD04237- 
01) 


4.3 


Liver Cancer 6004-T 


19.6 


Lung Margin (OD04237- 

02) 


58.6 


Liver Tissue 6004-N 


4.9 


Ocular Mel Met to Liver 


9.7 


Liver Cancer 6005-T 


44.8 

— — ■ — = — ■■ — - — — i 


Livpr Maroin 
(ODO4310) 


9.0 


Liver Tissue 6005-N 


64.6 


Melanoma Metastasis 


.3.4 


Liver Cancer 

_ _. _ i 


29 5 


Lung Margin (OD04321) 


36.6 


Normal Bladder 


15.1 


Normal Kidney 


5.3 


Bladder Cancer j 


15.7 


Kidney Ca, Nuclear 
grade2(OD04338) 


46.7 


Bladder Cancer 


21.2 
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Kidney Margin 
(OD04338) 


4.6 


Normal Stomach 


54.3 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


26.6 


Gastric Cancer 9060397 


6.4 


Kidney Margin 
(OD04339) 


15.5 


Stomach Margin 


22.4 


Kidney Ca, Clear cell 
type_(OD04340) 


17.0 


Gastric Cancer 9060395 


19.3 


Kidney Margin 
(OD04340) 


20.3 


Stomach Margin 
9060394 


35.1 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


15.3 


Gastric Cancer 064005 j 


11.4 



Table LP . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2546, Run 
164321138 


Rel. Exp.(%) 
Tissue Name Ag2546,Run 

164321138 


Secondary Thl act 


34.2 


HUVEC IL-lbeta 


26.6 


Secondary Th2 act 


33.7 


HUVEC IFN gamma 


45.7 


Secondary Trl act 


34.4 


HUVEC TNF alpha + IFN 
gamma 


58.6 


Secondary Thl rest 


15.7 


HUVEC TNF alpha + IL4 


58.6 


Secondary Th2 rest 


28.5 


HUVEC IL-11 


28.5 - 


Secondary Trl rest 


26.8 


Lung Microvascular EC 
none 


60.7 


Primary Thl act 


30.8 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


64.6 


Primary Th2 act 


36.9 


Microvascular Dermal EC 
none 


66.9 


Primary Trl act 


40.9 


Microsvasular Dermal EC i 
TNFalpha + IL-lbeta 


61.1 


Primary Thl rest 


75.8 ; 


Bronchial epithelium 
TNFalpha + ELI beta 


66.9 


Primary Th2 rest 


60.3 


Small airway epithelium 
none 


32.8 


Primary Trl rest 


49.7 


Small airway epithelium 
TNFalpha + IL-lbeta 


95.3 


CD45RACD4 
lymphocyte act 


42.0 


Coronery artery SMC rest ! 


61.1 


CD45RO CD4 
lymphocyte act 


39.0 


Coronery artery SMC 
TNFalpha + IL-lbeta j 


36.6 



336 



WO 02/059315 PCT/U SO 1/50076 



CD8 lymphocyte act j 35.6 


Astrocytes rest 


66.0 


Secondary CD8 j ^ ^ 
lymphocyte rest | 


Astrocytes TNFalpha + IL- 
lbeta 


46.0 


Secondary CDS 
lymphocyte act 


26.1 


KU-812 (Basophil) rest 


7.6 


CD4 lymphocyte none 


22.2 


KU-812 (Basophil) 
PMA/ionomycin 


29.5 


2ry Thl/Th2/Trl_anti- 
CD95 CHI J 


38.4 


CCD1 1 06 (Keratmocytes) 
none 


56.6 


LAK cells rest 


30.8 


CCD 1 106 (Keratinocytes) 

TTSJpQlrvVjQ -4- TT 1Tva+Q 

1 INF dipud » XLv- 1 DC la 


57.0 


LAK cells IL-2 


43.8 


.Liver cirrnosis 




LAK cells IL-2-ML-12 


37.6 


Lupus kidney 


6.5 


T A TF 1 1 TT r\ i T I'Vv T 

LAK cells IL-2+IFN 
gamma 


41.2 


NCI-H292 none 


17.7 


T * A T.*" H TT h TT * f\ 

LAK cells IL-2+ IL-18 


38.2 




26.2 


LAK cells 
PMA/ionomycin 


38.4 


NCI-H292 IL-9 


26.6 


NK Cells IL-2 rest 


30.4 


"KT/^T TUOQO TT 1 1 


19.6 


-TT T Tk jTT T^ *\ 1 

Two Way MLR 3 day 


27.2 


\TpT TTOOO TT7KT rr^+**-r* n 

NCl-rl2y2 JLrN gamma 


19.2 


Two Way MLR 5 day 


21.9 


HPAEC none 


46.0 


Two Way MLR 7 day 


26.2 


HPAEC TNF alpha + IL-1 
beta 


54.0 


PBMC rest 


27.5 


Lung fibroblast none 


A/Z 1 


PBMC PWM 


71.2 ! 


Lung fibroblast TNF alpha 


28.7 


PBMC PHA-L 


44.8 • 


JLung iioroDiasT \ 


HI A 


Ramos (B cell) none 


23.7 


Lung fibroblast IL-9 ; 


68.3 


Ramos (B cell) 
ionomycin 


59.9 | 


Lung fibroblast IL- 1 3 


62.0 


B lymphocytes PWM 


66.9 


Lung fibroblast IFN gamma! 


81.2 


B lymphocytes CD40L j 
and IL-4 


47.6 ; 


Dermal fibroblast 
CCD1070 rest \ 


77.4 


EOL-1 dbcAMP 


20.3 


Dermal fibroblast j 
CCD1070 TNF alpha 


100.0 


EOL-1 dbcAMP 
PMA/ionomycin 


25.9 


Dermal fibroblast 
CCD! 070 IL-1 beta 


54.0 


Dendritic cells none 


23.0 


Dermal fibroblast IFN 
gamma 


18.2 


Dendritic cells LPS ! 


25.5 


Dermal fibroblast IL-4 


27.2 


Dendritic cells anti- 


26.2 ; 


IBD Colitis 2 


2.4 
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CD40 








Monocytes rest 


31.6 


EBD Crohn's 


2.4 


Monocytes LPS 


17.7 


Colon 


22.4 


Macrophages rest 


33.0 


Lung ; 


45.4 


Macrophages LPS 


20.9 


Thymus 


28.5 


HUVEC none 


49.0 


Kidney 


39.5 


HUVEC starved 


85.9 







Panel 13D Summary: Ag2546 



The CG503 11-01 gene is expressed at moderate levels in all cell lines and tissues in this 
panel, with highest expression in a glioblastoma/ astrocytoma cell line (CT=25.3). There is 
slightly increased expression in renal and brain cancer cell lines compared to normal tissues 
suggesting a possible role in these cancers. 

This gene is also expressed at moderate levels in all endocrine (metabolic)-related regions 
examined. Therefore, therapeutic modulation of this gene or its protein product may be of use in 
the treatment of any endocrine (metabolic)-related disease where neuronal feedback is critical. 

This gene encodes a myosin homolog that is expressed at moderate levels in all brain 
regions examined. Nonmuscle myosin is believed to be involved in the migration of neural growth 
cones. Therefore, therapeutic modulation of this gene or its protein product may be of use in the 
treatment of any CNS disease that involves neuronal death/ neurodegeneration (Alzheimer's, 
Parkinson's, Huntington's diseases, stroke, brain or spinal cord trauma) and may also aid in 
compensatory synaptogenesis. 

References: 

Kira M, Tanaka J, Sobue K. Caldesmon and low Mr isoform of tropomyosin are localized 
in neuronal growth cones. J Neurosci Res 1995 Feb 15;40(3):294-305. 

Neuronal growth cones move actively, accompanying changes in intracellular Ca2+ 
concentration. The movement of growth cones may partly depend on the actomyosin system, 
considering the presence of actin and myosin II. Yet, Ca(2+)-sensitive regulatory proteins for the 
actomyosin system have not been identified in growth cones. In the present study, caldesmon, an 
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inhibitory protein on actin-myosin interaction, was detected in the growth cone fraction isolated 
from embryonic rat brain, using immunoblotting with the antibody to chicken gizzard caldesmon. 
Morphological evidence of caldesmon in growth cones of cultured rat neurons was obtained using 
the indirect immunofluorescence method. Since inhibition of caldesmon on actin-myosin 
5 interaction can be overcome by calmodulin and Ca2+, caldesmon may be involved in the Ca(2+ )- 
dependent regulation in growth cone motility. Tropomyosin is another mfember of the actomyosin 
system whose function may be regulated by caldesmon in smooth and nonmuscle cells. A low Mr 
isoform of tropomyosin was distributed in the growth cone fraction. Using specific antibodies 
against tropomyosin isoforms, we further clarified morphologically that the low Mr isoform was 
1 0 localized in growth cones, but not the high Mr isoform. High Mr isoforms of tropomyosin were 
present in nonneuronal cells. Actin filaments in growth cones may be unstable, since low Mr 
tropomyosin binds to actin filaments with a lower affinity than high Mr isoforms. The instability 
of actin filaments may be suitable for the rapid movement and shape changes of growth cones. 

- Panel 2.2 Summary: Ag2546 

1 5 The CG503 11-01 gene gene is expressed at moderate levels in all the samples on this 

^ ^ panel with slightly higher expression in normal lung, breast and stomach tissue compared to the 
r ri-^ adjacent tumor tissue. Hence, expression of this gene might be used as a marker to identify 
normal tissue from cancerous tissue in these organs. 

Panel 4D Summary: Ag2546 

20 The CG5031 1-01 gene is expressed at high levels (CTs= 24.9-27.4) in a wide 

range of cell types with significant importance in innate and specific immunity and also 
other cell types associated with inflammatory diseases. The highest expression of this 
transcript is found in dermal and lung fibroblasts treated with cytokines, and in small 
airway epithelium and HUVEC. Therefore, inhibition of the function of the protein 

25 encoded by this gene throught the application of a small molecule drug may reduce or 
eliminate the symptoms associated with T cell, B cell, endothelial and fibroblast activity 
such as those found in chronic obstructive pulmonary disease, asthma, emphysema, 
psoriasis, inflammatory bowel disease, rheumatoid arthritis, osteoarthritis and lupus 
erythematosus. 
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NOV12a (CG50323-01: Pancreatitis-associated protein) 

Expression of gene CG50323-01 was assessed using the primer-probe set Ag3760, 
described in Table IA. 



Table IA . Probe Name Ag3760 



Primersj Sequences 


Length! 

& 1 Position 


Forwardls 1 -caattgcctccagtatttgaac-3 ' (SEQ ID NO: 184) 


22 j 506 


Prn>v» |TET-5 • - ttgcagacatagggtaacctcacatt-3 1 -TAMRA (SEQ ID 

|NO:185) j 


26 j 480 


Reverse |5 ' -agcatttctgaggtggaaaga- 3 ' (SEQ ID NO: 186) 


21 j 449 



CNS_neurodegenerarion_vl.O Summary: Ag3760 



Expression of the CG50323-01 gene is low/undetectable in all samples on this panel 
(CT>35). 

General_screening .panel _vl.4 Summary: Ag3760 

Expression of the CG50323-01 gene is low/undetectable in all samples on this panel 
(CT>35). 

Panel 4.1D Summary: Ag3760 

Expression of the CG50323-01 gene is low/undetectable in all samples on this panel 
(CT>35). 

Example 2. Identification of NOVX clones 

The novel NOVX target sequences identified in the present invention were subjected to 
the exon linking process to confirm the sequence. PCR primers were designed by starting at the 
most upstream sequence available, for the forward primer, and at the most downstream sequence 
available for the reverse primer. Table Ml shows the sequences of the PCR primers used for 
obtaining different clones. In each case, the sequence was examined, walking inward from the 
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respective termini toward the coding sequence, until a suitable sequence that is either unique or 
highly selective was encountered, or, in the case of the reverse primer, until the stop codon was 
reached. Such primers were designed based on in silico predictions for the full length cDNA, part 
(one or more exons) of the DNA or protein sequence of the target sequence, or by translated 
5 homology of the predicted exons to closely related human sequences from other species. These 
primers were then employed in PCR amplification based on the following pool of human cDNAs: 
adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - 
substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, 
heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, 
10 salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, 
trachea, uterus. 



Table Ml 


NOVX 
Clone 


Forward Primer 


Reverse Primer 


NOVlc- 
NOVlj 


GGATCCAGAATTCTGCAAAATCTTACGACTTTGG 
(SEQ ID N0:187) 


CGGCCGATAGCAGAAGACATCCCACATTTCACTCTTG 
(SEQ ID NO:188) 


N0V3b 


TGCGCGCTCGTCGTCCTC 
(SEQ ID NO: 189) 


GGAGGCCACAGGAGCAGGATCA 
(SEQ ID NO: 190) 


NOV5b 


AGATCTCTGGGCGCAACGGTCATCTGTAACAAGATCC 
(SEQ ID NO: 191) 


CTCGAGCTTGCACGTGTACATCTCCGTGCGCTCG 
(SEQ ID NO:192) 


N0V6b 


GGATCCAGCCCTGGCCAGGCCGTGTGCAACTTCG 
(SEQ ID N0:193) 


CTCGAGTGTGTTCCCCGGGCTGGGGGCAGGCTGC 
(SEQ ID NO: 194) 


N0V7b 

and 

N0V7c 


ATGTCTGTGGCCATGGTAGAGTCAGG 
(SEQ ID NO:195) 


ATCATGAACCTCAACTCCTCAGGAACC 
(SEQ ID NO: 196) 


N0V8 


CAAGAGCAGGTTTGAGATGTTCTC 
(SEQ ID NO: 197) 


CCAAGGTTGACCACCTCCAT 
(SEQ ID NO: 198) 


NOVlOb 


ATCTACGGAGTCCCTTTGGCCACATAA 
(SEQ ID NO: 199) 


TCCAAATGTCAGAATATCGAGGTTCCC 
(SEQ ID NO:200) 


N0V11 


CCGCCTGTGTTCCATGGCTT 
(SEQ ID NO:201) 


GTCATTCTGCTGCCGGTTGGrAG 
(SEQ ID NO:202) 


N0V12a 


CCATGGCCCTGCCAAGTGTATCTT 
(SEQ ID NO:203) 


TTACAATTGCCTCCAGTATTTGAACTTGCA 
(SEQ ID NO:204) 


N0V12b 

and 

NOV12C 


AAGCTTGAAGAACCCCAGAGGGAACTGCCCTCTGC 
(SEQ ID N0:205) 


CTCGAGCAATTGCCTCCAGTATTTGAACTTGC 
(SEQ ID NO:206) 



15 Usually the resulting amplicons were gel purified, cloned and sequenced to high 

redundancy. The PCR product derived from exon linking was cloned into the pCR2. 1 vector from 
Invitrogen. The resulting bacterial clone has an insert covering the entire open reading frame 
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cloned into the pCR2.1 vector. Table M2 shows a list of these bacterial clones. The resulting 
sequences from all clones were assembled with themselves, with other fragments in CuraGen 
Corporation's database and with public ESTs. Fragments and ESTs were included as components 
for an assembly when the extent of their identity with another component of the assembly was at 
least 95% over 50 bp. In addition, sequence traces were evaluated manually and edited for 
corrections if appropriate. These procedures provide the sequence reported herein. 



Table M2 


NOVX Clone 


Bacterial Clone (Physical clone) 


NOV3a 


124906::133267070.698458.L7 


NOV8 


SC87760822_A.698299.L11 


NOVlOb 


124893::CG50307-01.698453.H17 



Real time quantitative PCR 



10 



15 



Relative expression levels of the mRNA of the invention across a panel of 92 human 
samples was determined by real-time quantitative PCR analysis. These samples represent 
multiple tissue types, normal and diseased states, physiological states, and developmental states 
from different donors. Samples were obtained as whole tissue, cell lines, primary cells or tissue 
cultured primary cells and cell lines. Cells and cell lines may have been treated with biological or 
chemical agents that regulate gene expression for example, growth factors, chemokines, steroids. 
Table M3 shows the primers/probe used for this reaction. The primers and probe were designed 
to specifically identify the gene of the invention irresepective of the presence of related human 
genes like splice forms, homologs and paralogs. 





Table M3 


NOVX 
Clone 


Forward Primer 


Reverse Primer 


Probe 


NOV8 


GCACTTGAAGAGCTGTCATAGC 


TACCCTGAGTCTCTTGATTCCA 


TET-5 1 - 




(SEQ ID NO: 207) 


(SEQ ID NO:208) 


CTCTATGACTGCCAGCAAATCACACG - 
3 1 -TAMRA (SEQ ID NO: 209) 
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Example 3. SNP analysis of NOVX clones 

SeqCallingTM Technology: cDNA was derived from various human samples 
representing multiple tissue types, normal and diseased states, physiological states, and 
5 developmental states from different donors. Samples were obtained as whole tissue, cell lines, 
primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may have been 
treated with biological or chemical agents that regulate gene expression for example, growth 
factors, chemokines, steroids. The cDNA thus derived was then sequenced using CuraGen's 
proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for 

10 corrections if appropriate. cDNA sequences from all samples were assembled with themselves 
and with public ESTs using bioinfoimatics programs to generate CuraGen's human SeqCalling 
database of SeqCalling assemblies. Each assembly contains one or more overlapping cDNA 
sequences derived from one or more human samples. Fragments and ESTs were included as 
components for an assembly when the extent of identity with another component of the assembly 

15 was at least 95% over 50-bp. Each assembly can represent a gene and/or its variants such as splice 
forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

in- 
variant sequences are included in this application. A variant sequence can include a single 

nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a "cSNP" to 

denote that the nucleotide sequence containing the SNP originates as a cDNA. A SNP can arise in 

20 several ways. For example, a SNP may be due to a substitution of one nucleotide for another at 
the polymorphic site. Such a substitution can be either a transition or a transversion. A SNP can 
also arise from a deletion of a nucleotide or an insertion of a nucleotide, relative to a reference 
allele. In this case, the polymorphic site is a site at which one allele bears a gap with respect to a 
particular nucleotide in another allele. SNPs occurring within genes may result in an alteration of 

25 the amino acid encoded by the gene at the position of the SNP. Intragenic SNPs may also be 

silent, however, in the case that a codon including a SNP encodes the same amino acid as a result 
of the redundancy of the genetic code. SNPs occurring outside the region of a gene, or in an intron 
within a gene, do not result in changes in any amino acid sequence of a protein but may result in 
altered regulation of the expression pattern for example, alteration in temporal expression, 

30 physiological response regulation, cell type expression regulation, intensity of expression, 
stability of transcribed message. 
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Method of novel SNP Identification: SNPs are identified by analyzing sequence 
assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation in 
assemblies with the following criteria: SNPs are not analyzed within 10 base pairs on both ends of 
an alignment; Window size (number of bases in a view) is 10; The allowed number of mismatches 
in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum number of changes 
to score an SNP is 2/assembly position. SNPTool analyzes the assembly and displays SNP 
positions, associated individual variant sequences in the assembly, the depth of the assembly at 
that given position, the putative assembly allele frequency, and the SNP sequence variation. 
Sequence traces are then selected and brought into view for manual validation. The consensus 
assembly sequence is imported into CuraTools along with variant sequence changes to identify 
potential amino acid changes resulting from the SNP sequence variation. Comprehensive SNP 
data analysis is then exported into the SNPCalling database. 
Method of novel SNP Confirmation: 
- SNPs are confirmed employing a validated method know as Pyrosequencing 
(Pyrosequencing, Westborough, MA). Detailed protocols for Pyrosequencing can be found in: 
Alderborn et al. Determination of Single Nucleotide Polymorphisms by Real-time Pyrophosphate 
DNA Sequencing. (2000). Genome Research. 10, Issue 8, August 1249-1265. In brief, 
Pyrosequencing is a real time primer extension process of genotyping. This protocol takes double- 
stranded, biotinylated PCR products from genomic DNA samples and binds them to streptavidin 
beads. These beads are then denatured producing single stranded bound DNA. SNPs are 
characterized utilizing a technique based on an indirect bioluniinometric assay of pyrophosphate 
(PPi) that is released from each dNTP upon DNA chain elongation. Following Klenow 
polymerase-mediated base incorporation, PPi is released and used as a substrate, together with 
adenosine 5'-phosphosulfate (APS), for ATP sulfuryiase, which results in the formation of ATP. 
Subsequently, the ATP accomplishes the conversion of luciferin to its oxi-derivative by the action 
of luciferase. The ensuing light output becomes proportional to the number of added bases, up to 
about four bases. To allow processivity of the method dNTP excess is degraded by apyrase, which 
is also present in the starting reaction mixture, so that only dNTPs are added to the template 
during the sequencing. The process has been fully automated and adapted to a 96-well format, 
which allows rapid screening of large SNP panels. The DNA and protein sequences for the novel 
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single nucleotide polymorphic variants are reported. Variants are reported individually but any 
combination of all or a select subset of variants are also included. In addition, the positions of the 
variant bases and the variant amino acid residues are underlined. 
RESULTS 

5 Variants are reported individually but any combination of all or a select subset of variants 

are also included as contemplated NOVX embodiments of the invention. 

NOVla SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Stablin-like gene of NOVla are reported in Table Nl. Variants are reported individually but 
10 any combination of all or a select subset of variants are also included. In summary, there are 5 
variants reported. 





Table Nl. cSNP and Coding Variants for NOVla 




Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 




13376228 


4185 


T 


C 


silent (no change) 




13376229 


4524 


T 


C 


silent 




13376230 


4654 


G 


A 


Gly-* Serat aal552 




13376231 


4671 


A 


G 


silent 




13376232 


4820 


T 


C 


Leu Pro at aa 1607 



NOV2a SNP data 



The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Polydom-like gene of NOV2a are reported in Table N2. Variants are reported individually but 
1 5 any combination of all or a select subset of variants are also included. In summary, there are 1 0 
variants reported. 



Table N2. cSNP and Coding Variants for NOV2a 


Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13374700 


717 


A 


G 


Glu -> Gly at aa 214 
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13374701 


2303 


A 


G 


Asn Asp at aa 743 


13374256 


7348 


T 


C 


silent 


13376233 


7370 


C 


T 


Pro -> ser at aa 2432 


13376234 


8665 


G 


A 


silent 


13376235 


8827 


C 


T 


silent 


13376236 


9018 


A 


G 


His Argataa2981 


13376237 


9551 


A 


G 


Thr-> Ala at aa 3159 


13376238 


9790 


T 


G 


silent 


13376239 


10025 


G 


T 


Gly -> End at aa 
3317 



NOV3a SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Transmembrane-like gene of NOV3a are reported in Table N3. Variants are reported 
individually but any combination of all or a select subset of variants are also included. In 
summary, there are 4 variants reported. 



Table N3. cSNP and Coding Variants for NOV3a 


Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376243 


145 


A 


G 


De -> Valataa49 


13376242 


336 


G 


A 


Trp-»Endataall2 


13376241 


494 


G 


A 


Gly-» Asp at aa 1 65 


13376240 


495 


C 


T 


silent 



NOV4 SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Serine Protease-like gene of NOV4 are reported in Table N4. Variants are reported 
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individually but any combination of all or a select subset of variants are also included. In 
summary, there are 3 variants reported. 



Table N4. cSNP and Coding Variants for NOV4 


Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376246 


122 


G 


A 


Val^Ileataa37 


13376245 


258 


A 


G 


His -> Arg at aa 82 


13376244 


296 


C 


T 


Arg Cys at aa 95 



NOVSa SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Wnt7a-like gene of NOVSa are reported in Table N5. Variants are reported individually but 
any combination of all or a select subset of variants are also included. In summary, there are 2 
variants reported. 



Table N5. cSNP and Coding Variants for NOV5a 


Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376247 


315 


G 


A 


silent 


13376248 


459 


T 


C 


silent 



NOV6a SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Apical Endosomal Glycoprotein-like gene of NOV6a are reported in Table N6. Variants are 
reported individually but any combination of all or a select subset of variants are also included. In 
summary, there is 1 variant reported. 
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Table N6. cSNP and Coding Variants for NOV6a 


Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376249 


3477 


C 


T 


Pro -> Ser at aa 1 147 


NOV7a Sis 


FPdata 



The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the ADAM13-like gene of NOV7a are reported in Table N7. Variants are reported individually 
but any combination of all or a select subset of variants are also included. In summary, there are 2 
variants reported. 



Table N7. cSNP and Coding Variants for NOV7a 


Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13374267 


2130 


G 


A 


Val->Ileataa710 


13374266 


2153 


G 


C 


silent 



NOV8 SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Leucine Rich Containing F-Box Protein-like gene of NOV8 are reported in Table N8. 
Variants are reported individually but any combination of all or a select subset of variants are also 
included. In summary, there are 2 variants reported. 



Table N8. cSNP and Coding Variants for NOV8a 


Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13373958 


366 


T 


C 


Ile->Thrataall7 


13373959 


452 


C 


T 


Pro Ser at aa 146 



NOVlOa SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Steroid dehydrogenase-like gene of NOVlOa are reported in Table N9.; Variants are reported 
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individually but any combination of all or a select subset of variants are also included. In 
summary, there are 2 variants reported. 



Table N9. cSNP and Coding Variants for NOVlOa 


Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13375812 


465 


A 


G 


He -> Val at aa 95 


13375811 


1162 


C 


G 


Ser Cys at aa 327 



5 

NOV11 SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Myosin Heavy Chain-like gene of NOV1 1 are reported in Table N10. Variants are reported 
individually but any combination of all or a select subset of variants are also included. In 
1 0 summary, there are 4 variants reported. 



Table N10. cSNP and Coding Variants for NOV11 


Variant . 


Base Position of /• 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13374341 


5008 


G 


T 


silent 


13374342 


5012 


A 


G 


He -> Val at aa 1625 


13376300 


6808 


C 


T 


silent 


13376299 


7323 


C 


T 


silent 



NOV12a SNP data 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Pacreatitis Associated Protein-like gene of NOV12a are reported in Table Nil. Variants are 
reported individually but any combination of all or a select subset of variants are also included. In 
summary, there are 8 variants 

20 

Table Nil. cSNP and Coding Variants for NOV12a 
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Variant 


Base Position of 
cSNP 


Wild Type 


Variant 


Amino Acid Change 


13373957 


68 


T 


C 


silent 


13373956 


127 


C 


T 


Ala -> Val at aa 42 


13373955 


178 


A 


G 


Asp -> Gly at aa 59 


13373954 


182 


A 


G 


silent 


13373953 


227 


G 


A 


silent 


13373952 


314 


C 


T 


silent 


13373951 


341 


A 


G 


silent 


13373950 


441 


A 


G 


Arg-> Glyataa 147 
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AMougli particular embodiments have been disclosed herein in detail, this has been done by way 
of example for purposes of illustration only, and is not intended to be limiting with respect to the 
scope of the appended claims, which follow. In particular, it is contemplated by the inventors that 



OTHER EMBODIMENTS 



various substitutions, alterations, and modifications may be made to the invention without 
departing from the spirit and scope of the invention as defined by the claims. The choice of 
nucleic acid starting mkenal, clone of interest, or library type is believed to be a matter of routine 
for a person of ordinary skill in the art with knowledge oi the embodiments described herein. 
Other aspects, advantages, atnd modifications considered to be within the scope of the following 



10 claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, and/or 38; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 1 0, 12, 1 4, 1 6, 1 8, 20, 22, 24, 
26, 28, 30, 32, 34, 36, and/or 38, wherein one or more amino acid residues 
in said variant differs from the amino acid sequence of said mature form, 
provided that said variant differs in no more than 1 5% of the amino acid 
residues from the amino acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, and/or 
38; and 

(d) a variant of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 1 0, 12, 14, 1 6, 1 8, 20, 22, 24, 26, 28, 30, 32, 34, 
36, and/or 38 wherein one or more amino acid residues in said variant 
differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 1 5% of amino acid residues from said 
amino acid sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid sequence 
of a naturally-occurring allelic variant of an amino acid sequence selected from the group 
consisting of SEQ IDNOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
and/or 38. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid sequence 
that is the translation of a nucleic acid sequence differing by a single nucleotide from a 
nucleic acid sequence selected from the group consisting of SEQ ID NOS:l , 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and/or 37. 
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The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises a 
conservative amino acid substitution. 

An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) , a .mature form of an amino acid sequence selected from the group 

consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, and/or 38; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, and/or 38, wherein one or more amino acid residues 
in said variant differs from the amino acid sequence of said mature form, 
provided that said variant differs in no more than 15% of the amino acid 
residues from the amino acid sequence of said mature form; 

. (c) an amino acid sequence selected from the group consisting of SEQ ID 

NOS:2, 4, 6, 8, 10, 12, 14, 16, 1 8, 20, 22, 24, 26, 28, 30, 32, 34, 36, and/or 
38; 

(d) a variant of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, and/or 38, wherein one or more amino acid residues in said variant 
differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 1 5% of amino acid residues from said 
amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide 

ft. 

comprising an amino acid sequence chosen from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, and/or 38, or a variant of said polypeptide, wherein one or more amino 
acid residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 1 5% of 
amino acid residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or 
(e). 
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The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of SEQ 
ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and/or 37. 

The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a nucleotide sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and/or 
37; 

(b) a nucleotide sequence differing by one or more nucleotides from a 
nucleotide sequence selected from the group consisting of SEQ ID NOS:l, 
3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and/or 37, 
provided that no more than 20% of the nucleotides differ from said 
nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 
(d) a nucleic acid fragment of (b). 

The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes under 
stringent conditions to a nucleotide sequence chosen from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, and/or 37, or a 
complement of said nucleotide sequence. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a first nucleotide sequence comprising a coding sequence differing by one 
or more nucleotide sequences from a coding sequence encoding said amino 
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acid sequence, provided that no more than 20% of the nucleotides in the 
coding sequence in said first nucleotide sequence differ from said coding 
sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 11. 

13. The vector of claim 12, further comprising a promoter operably-linked to said nucleic acid 
molecule. 

1 4. A cell comprising the vector of claim 12. 

15. ,An antibody that immunospecifically-binds to the polypeptide of claim 1. 

1 6. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 1 5, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically to 
the polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

19. A method for detennining the presence or amount of the nucleic acid molecule of claim 5 
. in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; 
and 

(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 
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thereby determining the presence or amount of the nucleic acid molecule in said sample. 

20. A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

21 . A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) . contacting the cell with said agent; and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent 
modulates expression or activity of said polypeptide. 

22. A method for modulating the activity of the polypeptide of claim 1 , the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity 
of the polypeptide. 

23 . A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the polypeptide 
of claim 1 in an amount sufficient to treat or prevent said NOVX-associated disorder in 
said subject. 

24. The method of claim 23, wherein said subject is a human. 

25. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the nucleic acid 
of claim 5 in an amount sufficient to treat or prevent said NOVX-associated disorder in 
said subject. 

26. The method of claim 25, wherein said subject is a human. 
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27. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the antibody of 
claim 15 in an amount sufficient to treat or prevent said NOVX-associated disorder in said 
subject. 

28. The method of claim 27, wherein the subject is a human. 

29. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 1 5 and a 
pharmaceutically-acceptable carrier. 

32. A kit comprising in one or more containers, the pharmaceutical composition of claim 29. 

33. A kit comprising in one or more containers, the pharmaceutical composition of claim 30. 

34. A kit comprising in one or more containers, the pharmaceutical composition of claim 31. 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a NOVX-associated disorder, 
wherein said therapeutic is selected from the group consisting of a NOVX polypeptide, a 
NOVX nucleic acid, and a NOVX antibody. 

36. A method for screening for a modulator of activity or of latency or predisposition to a 
NOVX-associated disorder, said method comprising: 

(a) adxniiiistering a test compound to a test animal at increased risk for a 
NOVX-associated disorder, wherein said test animal recombinantly 
expresses the polypeptide of claim 1 ; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); 
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(c) comparing the activity of said protein in said test animal with the activity of 
said polypeptide in a control animal not administered said polypeptide, 
wherein a change in the activity of said polypeptide in said test animal 
relative to said control animal indicates the test compound is a modulator of 
latency of or predisposition to a NOVX-associated disorder. 

37. The method of claim 36, wherein said test animal is a recombinant test animal that 
expresses a test protein transgene or expresses said transgene under the control of a 
promoter at an increased level relative to a wild-type test animal, and wherein said 
promoter is not the native gene promoter of said transgene. 

38. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the 
first mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

wherein an alteration in the expression level of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said disease. 

39. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the 
amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the 
disease; 
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wherein an alteration in the level of the nucleic acid in the first subject as compared to the 
control sample indicates the presence of or predisposition to the disease. 

40. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of at 
least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
and/or 38, or a biologically active fragment thereof. 

41 . A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to alleviate 
the pathological state. 

42. An isolated nucleic acid molecule comprising SEQ ID NO:210, except that the nucleotide 
at position 887 is a nucleotide other than thymine, or the nucleotide at position 1 144 is a 
nucleotide other than adenosine. 

43. The nucleic acid molecule of claim 42, wherein the nucleotide at position 887 is other 
than thymine. 

44. The nucleic acid molecule of claim 43, wherein the nucleotide at position 887 is cytosine. 

45. An isolated nucleic acid molecule comprising SEQ ID NO:210, except that the nucleotide 
at position 1034 is a nucleotide other than cytosine, or the nucleotide at position 1244 is a 
nucleotide other than thymine. 

46. The nucleic acid molecule of claim 45, wherein the nucleotide at position 1 034 is other 
than cytosine. 

47. The nucleic acid molecule of claim 46, wherein the nucleotide at position 1 034 is thymine. 
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48. An isolated nucleic acid molecule comprising SEQ ID NO:21 0, except that the nucleotide 
at position 1223 is a nucleotide other than cytosine, or the nucleotide at position 1416 is a 
nucleotide other than adenine, or the nucleotide at position 1629 is other than thymine. 

49. The nucleic acid molecule of claim 48, wherein the nucleotide at position 1 223 is other 
than cytosine. 

50. The nucleic acid molecule of claim 49, wherein the nucleotide at position 1223 is thymine. 

51. An isolated nucleic acid molecule comprising SEQ ID NO:21 0, except that the nucleotide 
at position 832 is a nucleotide other than adenine, or the nucleotide at position 2003 is a 
nucleotide other than thymine. 

52. The nucleic acid molecule of claim 51, wherein the nucleotide at position 832 is other 
than adenine. 

53. The nucleic acid molecule of claim 52, wherein the nucleotide at position 832 is guanine. 

54. A polypeptide comprising SEQ ID NO:21 1, except that the amino acid at position 325 is 
other than a glutamine. 

55. The polypeptide of claim 54, wherein the amino acid at position 325 is leucine. 

56. A polypeptide comprising SEQ ID NO:21 1, except that the amino acid at position 416 is 
other than asparagine, or the amino acid at position 487 is other than cysteine. 

57. The polypeptide of claim 56, wherein the amino acid at position 416 is tyrosine. 

58. A polypeptide comprising SEQ ID NO:21 1, except that the amino acid at position 221 is 
other than tyrosine. 
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59. The polypeptide of claim 58 wherein the amino acid at position 22 1 is cysteine. 
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International apDlication No. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This Internationa) Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



3-D 



Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/210 



Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out. specifically: 



3. [^| Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rub 6.4(a). 

Box H Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' — ' searchable claims. 

2. | | As aD searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. | I As only some of the required additional search lees were timely paid by the applicant, this International Search Report 
' — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. I y I No required additional search fees were timely paid by the applicant Consequently, this international Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1-41 (partially) 



Remark on Protest | | The additional search fees were accompanied by the applicant* s protest 

[ j No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box LI 

Although claims 18, 19, and 36-39 are directed to a diagnostic method 
practised on the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 

Although claims 23-28, 40 1 and 41 are directed to a method of treatment 
of the human/animal body, the search has been carried out and based on 
the alleged effects of the compound/composition. 
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FURTHER INFORMATION CONTINUED FROM PCTilSAy 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: partially 1-41 

Polypeptides with Seq ID Mo 2, or 4, variants thereof with 
no more than 15% amino acid differences. Polynucleotides 
with Seq ID No 1, or 3, or polynucleotides encoding said 
polypeptides, variants thereof with no more than 20% 
nucleotide differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 



2. Claims: partially 1-41 

Polypeptides with Seq ID No 6 or 8, variants thereof with no 
more than 15% amino acid differences. Polynucleotides with 
Seq ID No 5, or 7, or polynucleotides encoding said 
polypeptides, variants thereof with no more than 20% 
nucleotide differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 



3. Claims: partially 1-41 

Polypeptides with Seq ID No 19 or 12, variants thereof with 
no more than 15% amino acid differences. Polynucleotides 
with Seq ID Mo 9, or 11, or polynucleotides encoding said 
polypeptides, variants thereof with no more than 20% 
nucleotide differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 
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4. Claims: partially 1-41 

Polypeptides with Seq ID No 14 , variants thereof with no 
more than 15% amino acid differences. Polynucleotides with 
Seq ID No 13, or polynucleotides encoding said 
polypeptides, variants thereof with no more than 20% 
nucleotide differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 



5. Claims: partially 1-41 

Polypeptides with Seq ID No 16, or 18, variants thereof with 
no more than 15% amino acid differences. Polynucleotides 
with Seq ID No 15, or 17, or polynucleotides encoding said 
polypeptides, variants thereof with no more than 20% 
nucleotide differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 



6. Claims: partially 1-41 

Polypeptides with Seq ID No 20, variants thereof with no 
more than 15% amino acid differences. Polynucleotides with 
Seq ID No 19, or polynucleotides encoding said polypeptides, 
variants thereof with no more than 20% nucleotide 
differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 
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7. Claims: partially 1-41 

Polypeptides with Seq ID No 22, or 24, or 26 variants 
thereof with no more than 15% amino acid differences. 
Polynucleotides with Seq ID No 21, or 23, or 25, or 
polynucleotides encoding said polypeptides, variants 
thereof with no more than 20% nucleotide differences, or 
fragments, or hybridizing to said polynucleotides. Vectors 
comprising said polynucleotides, host cells comprising said 
vectors. Antibodies which bind to said polypeptides. Methods 
of detecting the presence of said polypeptides or 
polynucleotides. Methods of identifying agents which bind 
to, or modulate the activity of said polypeptides. Methods 
of diagnosis and treatment of disorders having involvement 
of said polynucleotides or polypeptides. Pharmaceutical 
compositions or kits comprising said polypeptides, 
polynucleotides or antibodies. 



8. Claims: partially 1-41 

Polypeptides with Seq ID Mo 28, variants thereof with no 
more than 15% amino acid differences. Polynucleotides with 
Seq ID No 27, or polynucleotides encoding said polypeptides, 
variants thereof with no more than 20% nucleotide 
differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 



9. Claims: partially 1-41 

Polypeptides with Seq ID Mo 30, variants thereof with no 
more than 15% amino acid differences. Polynucleotides with 
Seq ID No 29, or polynucleotides encoding said polypeptides, 
variants thereof with no more than 20% nucleotide 
differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 



International Application No. PCT/US 01/50076 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



10. Claims: partially 1-41 

Polypeptides with Seq ID No 32, or 34, variants thereof with 
no more than 15% amino acid differences* Polynucleotides 
with Seq ID No 31, or 33, or polynucleotides encoding said 
polypeptides, variants thereof with no more than 20% 
nucleotide differences* or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 



11. Claims: partially 1-41 

Polypeptides with Seq ID No 36, variants thereof with no 
more than 15% amino acid differences. Polynucleotides with 
Seq ID No 35, or polynucleotides encoding said polypeptides* 
variants thereof with no more than 20% nucleotide 
differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies which bind to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 



12. Claims: partially 1-41 

Polypeptides with Seq ID No 38, variants thereof with no 
more than 15% amino acid differences. Polynucleotides with 
Seq ID No 37, or polynucleotides encoding said polypeptides, 
variants thereof with no more than 20% nucleotide 
differences, or fragments, or hybridizing to said 
polynucleotides. Vectors comprising said polynucleotides, 
host cells comprising said vectors. Antibodies binding to 
said polypeptides. Methods of detecting the presence of said 
polypeptides or polynucleotides. Methods of identifying 
agents which bind to, or modulate the activity of said 
polypeptides. Methods of diagnosis and treatment of 
disorders having involvement of said polynucleotides or 
polypeptides. Pharmaceutical compositions or kits comprising 
said polypeptides, polynucleotides or antibodies. 
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13. Claims: 42-59 completely 

Isolated polynucleotide comprising Seq ID No 210, with 
altered nucleotides at position 832, or 887, or 1034, or 
1144, or 1223, or 1244, or 1416, or 1629, or 2003. 
Polypeptide comprising Seq ID No 211, with different amino 
acid residues at position 211, or 325, or 416, or 487. 
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